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Abstract
Introduction:  Intense  pain  is  one  of  the  most  important  postoperative  complaints  after  ton-
sillectomy.  It  is  often  described  by  patients  as  comparable  to  the  pain  that  accompanies  an
acute tonsillitis.  Although  recurrent  tonsillitis  is  the  most  frequent  indication  for  surgery,  many
tonsillectomies  are  performed  due  to  other  indications  and  these  patients  may  be  unfamiliar
with such  pain.
Objective:  To  verify  whether  individuals  with  recurrent  tonsillitis  experience  different  post-
tonsillectomy  pain  intensity  than  those  with  other  indications  for  surgery,  with  no  history  of
episodes of  acute  tonsillitis.
Methods:  A  total  of  61  tonsillectomies  were  performed  under  general  anesthesia,  using  a  potas-
sium titanyl  phosphate  (KTP)  laser  (to  eliminate  the  potential  influence  on  the  study  results  of
forceful dissection  of  fibrotic  tonsils  in  patients  with  history  of  recurrent  tonsillitis)  and  multi-
ple ligations  of  blood  vessels  within  the  tonsillar  beds.  The  patients  received  37.5  mg  Tramadoli
hydrochloridum  +  325  mg  Paracetamol  tablets  for  10  days.  Postoperative  variables  included  the
duration of  hospital  stay,  postoperative  hemorrhage  and  readmission  rate.  The  patients  reported
pain intensity  on  consecutive  days,  pain  duration,  weight  loss  on  postoperative  day  10,  char-
acter, intensity  and  duration  of  swallowing  difficulties,  and  the  need  for  additional  doses  of
painkillers.  Healing  was  also  assessed.  Capsular  nerve  fibers  were  histologically  examined  in

the resected  tonsils  by  immunostainings  for  general  and  sensory  markers.
Results:  Indications  for  the  surgery  were:  recurrent  acute  tonsillitis  (34  patients),  no  history  of
recurrent  tonsillitis:  focus  tonsil  (20)  and  intense  malodour  (7).  Pain  intensity  on  postoperative
days 3---4  and  incidence  of  readmissions  due  to  dehydration  were  significantly  higher  in  the
� Please cite this article as: Zagólski O, Gajda M, Stręk P, Kozlowski MJ, Gądek A, Nyzio J. Adult tonsillectomy: postoperative pain depends
on indications. Braz J Otorhinolaryngol. 2016;82:589---95.
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group  with  no  history  of  recurrent  tonsillitis.  No  significant  differences  in  relative  densities  of
protein gene  product  (PGP)  9.5-  and  calcitonin  gene-related  peptide  (CGRP)-immunoreactive
nerve fibers  were  observed.
Conclusion:  Patients  with  recurrent  tonsillitis  qualified  for  tonsillectomy  reported  lower  pain
intensity than  those  without  recurrent  tonsillitis  and  the  pain  scores  were  unrelated  to  nerve
fibers density.
© 2016  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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Tonsilectomia  no  adulto:  a  dor  pós-operatória  depende  das  indicações

Resumo
Introdução:  Dor  intensa  é  uma  das  queixas  mais  importantes  no  pós-operatório  de  uma  ton-
silectomia.  Com  frequência,  essa  dor  é  descrita  pelos  pacientes,  como  comparável  à  dor  que
acompanha  a  tonsilite  aguda.  Apesar  da  tonsilite  recorrente  ser  a  indicação  mais  frequente  para
cirurgia, muitas  tonsilectomias  são  realizadas  por  outras  indicações,  e  esses  pacientes  podem
não estar  familiarizados  com  essa  dor.
Objetivo:  Verificar  se  indivíduos  com  tonsilite  recorrente  apresentam  diferenças  na  intensidade
dolorosa  pós-tonsilectomia  vs.  pacientes  com  outras  indicações  para  cirurgia,  sem  histórico  de
episódios de  tonsilite  aguda.
Método:  Foram  realizadas  61  tonsilectomias  sob  anestesia  geral,  com  o  uso  de  um  laser  potas-
sium titanyl  phosphate  (KTP)  (para  que  fosse  eliminada  uma  possível  influência  de  uma  dissecção
agressiva  das  tonsilas  fibrosadas  em  pacientes  com  história  de  tonsilite  recorrente),  e  hemosta-
sia através  de  ligaduras  de  vasos  sanguíneos  nos  leitos  tonsilares.  Os  pacientes  foram  medicados
com 37,5  mg  de  cloridrato  de  tramadol  +  325  mg  de  paracetamol  (comprimidos)  durante  10  dias.
As variáveis  pós-operatórias  foram  tempo  de  internação  hospitalar,  hemorragia  e  percentual  de
readmissão.  Os  pacientes  forneceram  informações  sobre  a  intensidade  da  dor  em  dias  con-
secutivos,  duração  da  dor,  perda  de  peso  corpóreo  no  dia  10  do  pós-operatório,  intensidade
e duração  da  dificuldade  de  deglutição,  e  necessidade  de  doses  adicionais  de  analgésicos.  A
velocidade de  cicatrização  também  foi  avaliada.  Fibras  nervosas  capsulares  foram  examinadas
histologicamente  nas  tonsilas  resecadas  com  o  uso  de  imunocorantes  para  marcadores  de  fibras
nervosas  gerais  e  de  sensibilidade.
Resultados:  As  indicações  para  a  cirurgia  foram:  tonsilite  aguda  recorrente  (34  pacientes),
ausência  de  história  de  tonsilite  recorrente  ---  Tonsilite  focal  (20)  e  halitose  (7).  A  intensi-
dade da  dor  nos  dias  3-4  do  pós-operatório  e  a  incidência  de  reinternações  em  decorrência
de desidratação  foram  significativamente  mais  altas  no  grupo  sem  história  de  tonsilite  recor-
rente. Não  foram  observadas  diferenças  significantes  nas  densidades  relativas  de  fibras  nervosas
imunorreativas  para  protein  gene  product  (PGP)  9.5  e  calcitonin  gene-related  peptide  (CGRP).
Conclusão:  Os  pacientes  com  tonsilite  recorrente  e  qualificados  para  tonsilectomia  informaram
menor intensidade  da  dor  em  relação  aos  pacientes  sem  histórico  se  tonsilite  recorrente,  e  os
escores para  dor  não  apresentaram  relação  com  a  densidade  das  fibras  nervosas.
© 2016  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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ntense  pain  is  one  of  the  most  important  postoperative
omplaints  after  tonsillectomy,  and  in  20%  of  patients
t  becomes  the  reason  for  a  hospital  revisit,  often
ue  to  subsequent  dehydration.1---3 Pain  intensity  differs
epending  on  the  surgical  technique2,4,5 and  the  type  of
harmacological  pain  treatment.6,7 There  are  different

atterns  of  postoperative  pain  after  tonsillectomy;  most
requently,  pain  presents  a  decreasing  character,  but  some
atients  report  increasing  pain  scores  during  the  first  few

c

d

ostoperative  days.8 In  some  individuals,  pain  intensity
ecreases  a  week  after  the  surgery  and  in  others  it  persists
or  more  than  two  weeks.8 There  is  also  a  group  of  patients
uffering  from  a very  high  level  of  pain  from  the  begin-
ing,  which  decreases  only  gradually.8 Nevertheless,  the
ajority  of  adult  patients  undergoing  tonsillectomy  can  be

ppropriately  advised  pre-operatively  regarding  the  proba-
le  duration  of  postoperative  pain  and  the  time  when  they

an  expect  to  resume  work  and  normal  swallowing.9

Postoperative  pain  after  tonsillectomy  is  frequently
escribed  by  patients  as  comparable  to  the  pain  that
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Adult  tonsillectomy:  postoperative  pain  depends  on  indicati

accompanies  an  episode  of  acute  tonsillitis.  Most  of  the
patients  qualified  for  tonsillectomy  had  experienced  such
pain  numerous  times  before  the  surgery,  since  chronic  ton-
sillitis,  defined  by  American  Academy  of  Otolaryngology
---  Head  and  Neck  Surgery  criteria,  as  chronic  tonsillithi-
asis  or  recurrent  acute  tonsillitis  (disabling  sore  throat
episodes  five  or  more  times  per  year,  and  symptoms  for  at
least  a  year),10 constitutes  the  chief  indication  for  adult
tonsillectomy.11 Other  indications  are:  tonsillar  hypertrophy
and  suspected  neoplasm.12,13 However,  a  number  of  tonsil-
lectomies  are  performed  due  to  the  following  indications,
often  established  by  otorhinolaryngologists  together  with
non-ENT  physicians:  focus-tonsil,14 resulting  in  rheumatoid
arthritis,  psoriasis  vulgaris,  pustulosis  palmaris  and  plan-
taris,  and/or  sternocostoclavicular  hyperostosis,14,15 as  well
as  tonsillitis-induced  immunoglobulin  A  nephropathy.16 In
selected  cases,  intense  malodour  can  also  be  the  indica-
tion  for  tonsil  removal.17 These  patients  usually  do  not
report  a  history  of  recurrent  tonsillitis  and  may  be  unfamil-
iar  with  intense  pharyngeal  pain  before  they  are  qualified
for  tonsillectomy.14,15,18

Inflammatory  processes  have  been  found  to  influence
sensory  innervation  in  various  organs  and  tissues.19---23 Exper-
imental  studies  have  shown  that  inflammation  is  generally
accompanied  by  abnormal  sprouting  of  peripheral  sensory
and  autonomic  nerve  fibers  and  it  significantly  intensifies
pain  sensation.20---22 On  the  contrary,  inflammation  can  also
be  associated  with  atrophy,  apoptosis  and  necrosis  of  the
sensory  nerve  fibers,  leading  to  neuropeptide-mediated  neu-
ropathy  in  salivary  glands.19

In  this  study  we  set  out  to  verify:  (1)  whether  individuals
with  recurrent  tonsillitis  in  anamnesis  experience  different
post-tonsillectomy  pain  intensity  than  those  with  other  indi-
cations  for  surgery  and  no  history  of  recurrent  tonsillitis,  and
(2)  to  determine  whether  densities  of  capsular  nerve  fibers
in  resected  tonsils  differ  between  these  groups.

Methods

Prior  to  examination,  all  the  participants  signed  writ-
ten  informed  consent  for  their  participation  in  the  study.
The  research  plan  was  approved  by  the  institutional
research  committee  and  the  local  medical  ethics  committee
(75/KBL/OIL/2010).  The  tenets  of  the  Helsinki  declaration
were  followed.

The  study  sample  size  was  estimated  with  the  use  of
a  minimum  expected  difference  of  pain  scores  of  2,  an
estimated  standard  deviation  of  the  variable  of  1.5  with
a  resulting  standardized  difference  of  1.3,  and  a  desired
test  power  of  0.8.  A  total  of  61  tonsillectomies  were  per-
formed  during  the  period  of  January  2013---March  2014.
There  were  33  female  and  28  male  patients,  aged  20---40
years  (mean  =  29.0;  SD  =  6.6).  This  study  did  not  analyze
patients  in  whom  tonsillectomy  was  performed  due  to  upper
airway  obstruction  secondary  to  tonsillar  hypertrophy,  as  all
these  procedures  were  combined  with  laser-assisted  uvu-
lopalatoplasty.  General  anesthesia  induction  was  achieved

with  1.0---2.0  mg/kg  fentanyl  and  1.0---2.0  mg/kg  propofol
0.6---1.0  mg/kg.  Rocuronium  was  used  as  a  muscle  relax-
ant  for  endotracheal  intubation.  Anesthesia  was  maintained
by  sevoflurane  in  an  O2/air  50%  mixture  and  intermittent
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ositive  pressure  ventilation.  Intravenous  5.0---10.0  mg
orphine  and  50.0---100.0  mg  ketoprofen  were  used  for

nalgesia.
Surgery  was  performed  with  potassium  titanyl  phosphate

aser  (KTP/532  AMS  Aura  XP  ---  San  Jose,  CA,  United  States).
he  laser  power  was  set  at  15  W.  Multiple  ligations  (Vicryl  4-
;  Ethicon,  Johnson  &  Johnson  ---  New  Brunswick,  NJ,  United
tates)  of  blood  vessels  within  tonsillar  beds  were  applied.
ifficult  to  access  parts  of  the  pillars,  adjacent  to  the  tongue
ase,  were  cauterized  with  the  laser  in  order  to  prevent
ostoperative  bleeding.  Excised  tonsils  were  submitted  for
istological  examination.

A  single  dose  of  intravenous  steroids  was  administered
t  the  time  of  surgery.  Each  patient  received  a  single
ntravenous  dose  of  150.0  �g/kg  (maximum  dose  8.0  mg)
examethasone  sodium  phosphate  at  the  time  of  surgery,
s  well  as  three  subsequent  daily  oral  doses  of  37.5  mg  tra-
adol  +  325.0  mg  paracetamol,  and  in  addition  four  daily

00.0  mg  tablets  of  paracetamol  for  ten  days.  Further,  up
o  one  tablet  of  50.0  mg  tramadol  daily  was  allowed.  No
llergy  to  the  drugs  was  reported.  All  operations  were  car-
ied  out  by  a  single  surgeon.  After  surgery,  the  patients  had
t  minimum  an  overnight  hospital  recovery.

All  the  patients  operated  on  during  the  study  period
ere  invited  to  participate  in  the  prospective,  observa-

ional,  questionnaire  based  study,  and  they  accepted  the
nvitation.  They  were  followed-up  for  three  weeks.24 Data
ollected  included  patient  variables  such  as  age,  gender,
edical  history,  and  the  indication  for  surgery.  Postoperative

ariables  studied  included  duration  of  hospital  stay,  postop-
rative  hemorrhage  and  readmission  rate,  as  well  as  other
omplications  occurring  during  recovery  from  surgery.  Re-
dmission  was  necessary  when  a  patient  could  not  drink
nough  fluids  and  required  intravenous  rehydration.  The
articipants  kept  a  daily  log  to  assess  postoperative  symp-
oms  and  reported  them  by  completing  a  questionnaire
uring  follow-up  visits  on  postoperative  days  four,  ten,  and
1.  They  answered  a  set  of  questions  concerning  pain  inten-
ity  on  consecutive  days,  pain  duration,  body  weight  loss  on
n  empty  stomach  noted  before  tonsillectomy  and  on  post-
perative  day  ten  (after  the  period  of  the  most  aggravated
wallowing  disorders),  character  and  intensity  of  swallowing
ifficulties  and  their  duration,  as  well  as  additional  doses  of
nalgesics.  Postoperative  maximum  pain  on  swallowing  was
ated  on  a  subjective  scale  of  1---5,  with  1  indicating  ‘no  pain’
nd  5  ‘severe  pain’.25 Swallowing  difficulties  were  rated  on

 scale  1---4:  1  ---  mild  swallowing  disorders,  drinking  unaf-
ected;  2  ---  moderate  difficulties  eating  and  drinking;  3  ---
arked  difficulties  eating  and  drinking;  4 ---  serious  difficul-

ies  eating  and  drinking.
On  postoperative  days  four  and  ten,  the  pharynx  of  each

atient  was  examined  to  assess  the  healing  process,  rated
n  a  five-point  scale:  4  ---  redness  and  edema  of  vast  regions
f  pharyngeal  mucosa,  including  the  uvula;  3  ---  edema  of
he  uvula  with  or  without  redness  and/or  edema  of  ante-
ior  pillar  mucosa;  2  ---  redness  and  edema  of  peritonsillar
issues  excluding  the  uvula;  1  ---  redness  of  anterior  pillar
ucosa  without  edema;  0  ---  normal  mucosa,  without  redness
r  edema.26

The  participants  were  informed  about  the  scientific  sig-
ificance  of  the  reliability  of  the  data  they  were  supplying.
one  of  the  patients  missed  the  follow-up.
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In  order  to  verify  whether  the  differences  in  pain  inten-
ity  between  the  groups  could  result  from  changes  of  the
onsil  innervation  caused  by  repeated  acute  and  subse-
uent  chronic  inflammation,  histological  examination  of
he  densities  of  nerve  fibers  in  the  dissected  tonsils  was
erformed.

Both  dissected  tonsils  were  fixed  overnight  in  10%
uffered  formalin  and  then  rinsed  in  phosphate  buffered
aline  (PBS)  and  immersed  in  25%  sucrose  solution.  Regions
f  the  tonsils  containing  the  capsule  were  further  processed.
issue  blocks  were  mounted  in  optimal  cutting  temperature
OCT)  compound  and  snap-frozen.  Ten-micrometer-thick
ryosections  were  cut  and  thaw-mounted  on  poly-l-lysine-
oated  slides.

The  sections  were  subjected  to  indirect  immunofluores-
ence  staining.27 Briefly,  a  pre-incubation  step  with  10%
ormal  goat  serum  was  applied  for  40  min.  The  sections
ere  incubated  overnight  with  primary  rabbit  antibod-

es  raised  for  general  nerve  fiber  marker  ---  protein  gene
roduct  9.5  (PGP  9.5;  AB1761,  Chemicon  ---  Temecula,  CA,
nited  States;  1:2000)  and  sensory  marker  ---  calcitonin
ene-related  peptide  (CGRP;  AB5920,  Chemicon;  1:4000).
ubsequently,  secondary  incubations  were  applied  using
y3-conjugated  goat  anti-rabbit  serum  (111-165-144,  Jack-
on  IR  ---  West  Grove,  PA,  United  States;  1:500)  for  2  h.  The
ections  were  mounted  with  Vectashield  medium  (H-1000  ---
ector,  Burlingame,  CA,  United  States).

The  sections  were  examined  using  an  Olympus  BX-
0  (Olympus  ---  Tokyo,  Japan)  epifluorescence  microscope

quipped  with  appropriate  filter  set  U-MNG  for  Cy3  visu-
lization.  Digital  images  were  acquired  by  Olympus  DP-71
amera.  Relative  densities  of  nerve  fibers  in  distinct  loca-
ions  were  semi-quantitatively  evaluated  in  tissue  sections
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Table  1  Comparison  of  mean  values  (standard  deviations)  of  the

Indications  for  tonsillectomy Recurrent  to

Pain  intensity  on  postoperative  days
1 2.8  (0.9)  

2 3.4  (0.9)  

3 2.7  (0.7)  

4 2.4  (0.8)  

5 2.6  (0.6)  

6 2.7  (1.1)  

7 2.0  (0.6)  

8 1.6  (0.7)  

9 1.3  (0.8)  

Pain duration  (days)  12.4  (2.6)  

Healing (0---4)  1.0  (1.0)  

Intensity of  swallowing  difficulties  (1---4)  1.9  (0.8)  

Dysphagia duration  (days)  11.7  (1.8)  

Body weight  loss  (kg)  4.6  (1.4)  

Body weight  loss  (%)  7.0  (1.4)  

Additional doses  of  analgesics  5.3  (1.4)  

NS, no statistical significance; Healing, redness and edema of vast reg
uvula with or without redness and/or edema of anterior pillar mucosa, 

2; redness of anterior pillar mucosa without edema, 1; normal muco
disorders, drinking unchanged; 2 --- moderate difficulties eating and d
difficulties eating and drinking.
Zagólski  O  et  al.

y  two  independent  observers.  Arbitrary  scoring  for  nerve
ber  densities  was  defined:  0  ---  no  fibers,  1  ---  single,  2  ---
parse,  3  ---  numerous.

No  healthy  (control)  tonsils  were  examined,  as  the  aim
as  to  compare  patients  with  potentially  different  postop-
rative  pain  intensities.

To  determine  significant  differences  between  the  distri-
utions  of  the  participants’  age,  pain  intensities,  maximum
ain  scores,  mean  day  of  return  to  a  normal  diet,  intensity
f  swallowing  difficulties,  body  weight,  and  number  of  addi-
ional  doses  of  analgesics,  the  Mann---Whitney  U  rank  sum
est  was  performed  with  Statistica  version  5  software  (Stat-
oft,  Inc.  --- Tulsa,  OK,  United  States).  Contingency  tables
ere  created  and  the  chi-squared  test  was  used  to  confirm
ifferences  in  relative  nerve  fiber  densities.  Logistic  regres-
ion  was  used  to  compare  the  incidence  of  readmission  due
o  dehydration  in  both  groups.

esults

he  indications  for  tonsillectomy  allowed  defining  two
roups  of  patients:  (1)  with  a  history  of  recurrent  acute
onsillitis  (34  participants),  and  (2)  with  no  history  of  recur-
ent  tonsillitis  (27  participants:  focus-tonsil  ---  20  and  intense
alodor  ---  7).
The  participants’  age  and  gender  distribution  did  not  dif-

er  between  the  groups.  The  length  of  hospital  stay  did  not
iffer  either.  Differences  in  pain  intensity  on  postoperative

ays  one,  two,  and  five  to  13  were  non-significant  (Table  1).
ain  intensity  on  days  three  and  four  was  significantly  higher
n  the  group  with  no  history  of  acute  tonsillitis.  Differences
n  the  following  were  non  non-significant:  pain  duration,

 measures  observed  in  the  groups.

nsillitis  Other  indications  Statistics

2.7  (1.2)  NS
3.2  (1.5)  NS
4.1  (0.9)  p  <  0.01
4.0  (0.9)  p  <  0.01
3.5  (1.2)  NS
2.9  (1.7)  NS
2.5  (1.4)  NS
2.0  (1.1)  NS
2.1  (1.5)  NS

11.0  (2.0)  NS
1.2  (1.1)  NS
2.2  (1.1)  NS

11.0  (2.6)  NS
5.4  (3.4)  NS
6.5  (3.9)  NS
4.6  (2.8)  NS

ions of pharyngeal mucosa, including the uvula, 4; edema of the
3; redness and edema of peritonsillar tissues excluding the uvula,
sa, without redness or edema; Swallowing, 1 --- mild swallowing
rinking; 3 --- marked difficulties eating and drinking; 4 --- serious
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Table  2  Comparison  of  relative  densities  of  PGP  9.5-  and
CGRP-immunoreactive  nerve  fibers.

PGP  9.5  CGRP

Recurrent  tonsillitis  2  0
Other indications  2  1
Statistics  NS  NS
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t
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d
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r
i

PGP 9.5, protein gene product 9.5; CGRP, calcitonin gene-
related peptide; NS, no statistical significance.

body  weight  loss  on  an  empty  stomach  noted  before  and
on  the  10th  day  after  the  surgery,  character  and  intensity  of
swallowing  difficulties  and  their  duration,  as  well  as  addi-
tional  doses  of  analgesics.  Healing  of  the  pharyngeal  mucosa
also  did  not  differ  significantly  between  the  analyzed  groups.

Serious  postoperative  complications  did  not  occur.  There
was  no  major  postoperative  hemorrhage  in  either  group  that
required  surgical  attention.  Hemorrhage  was  considered
an  early  one  if  it  occurred  within  the  first  24  postopera-
tive  hours  and  late  when  bleeding  occurred  after  24  h.
Mild,  spontaneously  subsiding  hemorrhage  occurred  in  four
patients,  equally  divided  between  the  groups.  All  cases
of  postoperative  hemorrhage  occurred  after  24  h  from  the
surgery.  Five  patients  in  the  group  without  a  history  of  recur-
rent  tonsillitis  vs.  one  in  the  group  with  a  history  of  recurrent
tonsillitis  required  readmission  due  to  dehydration  (signifi-
cant  difference,  with  p  <  0.05).

Overall  densities  of  nerve  fibers  found  in  the  tonsillar  cap-
sules  were  low.  PGP  9.5-immunoreactive  fibers  were  more
numerous  than  CGRP-positive  fibers  (Table  2,  Figs.  1  and  2).
CGRP  fibers  were  found  almost  exclusively  in  the  capsule
(Fig.  2)  while  numerous  PGP  9.5  fibers  (mostly  related  to
blood  vessels)  were  very  numerous  in  the  lymphoid  tissue
(Fig.  3).  No  significant  differences  in  densities  of  PGP  9.5-
as  well  as  CGRP-immunoreactive  nerve  fibers  were  observed
(Table  2).

External  validity  of  the  findings  was  confirmed  by  the
fact  that  all  the  patients  gave  consent  to  participation

(there  was  no  influence  of  potential  differences  between
those  who  gave  consent  and  non-consenters);  the  examined
groups  of  patients  were  coherent  in  terms  of  age  and  lack
of  co-morbidities,  and  that  they  reflected  the  demographic

Figure  1  A  few  protein  gene  product  (PGP)  9.5-
immunoreactive  nerve  fibers  (arrows)  in  the  capsule  of
the tonsil.

i
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f
r

F
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t

igure  2  Single  calcitonin  gene-related  peptide  (CGRP)-
mmunoreactive  nerve  fibers  (arrows)  in  the  capsule  of  the
onsil.

nd  socioeconomic  characteristics  of  the  general  population
reated  in  a community-based  hospital.  Also,  the  surgical
echnique  was  the  same  in  all  the  participants.

iscussion

he  data  from  this  study  demonstrate  that  post-
onsillectomy  pain  intensity  recorded  after  KTP  laser
onsillectomy  on  postoperative  days  three  and  four  in
atients  with  no  history  of  recurrent  tonsillitis  was  signif-
cantly  higher  than  in  those  in  whom  recurrent  tonsillitis
as  the  indication  for  surgery.  Also,  the  readmission  rate
ue  to  dehydration  was  higher  in  the  former  group.  So  far,
vidence  concerning  effects  of  indications  for  the  surgery
n  post-tonsillectomy  pain  has  not  been  reported.

Logically,  postoperative  pain  in  patients  tonsillectomized
ue  to  recurrent  tonsillitis  should  be  more  intense  than  in
he  other  group,  as  dissection  of  the  tonsils  from  the  sur-
ounding  scarred  tissues  could  be  associated  with  greater
ntra-operative  trauma.  Therefore,  while  planning  the  study,

t  was  decided  to  use  laser  instead  of  performing  cold  steel
urgery,  in  order  to  eliminate  potential  influence  of  force-
ul  dissection  of  the  tonsils  in  this  group  of  patients  on  the
esults  of  the  study.  Thus,  it  was  possible  to  eliminate  factors

igure  3  Numerous  protein  gene  product  (PGP)  9.5-
mmunoreactive  nerve  fibers  (arrows)  in  the  lymphoid  tissue  of
he tonsil.
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elating  to  the  surgical  procedure  itself  from  the  analysis
f  post-tonsillectomy  outcomes.  This  study  did  not  confirm
ore  intense  pain  in  the  group  of  patients  with  recurrent

onsillitis  in  anamnesis,  most  probably  because  laser  enables
asy  dissection  of  the  tonsils  from  their  beds.

Significant  differences  in  reported  pain  intensity  were
bserved  on  the  days  when  post-tonsillectomy  pain  in  most
atients  was  most  aggravated.8 In  previous  studies,  pain
cores  after  dissection  tonsillectomy,  as  measured  by  a
isual  analog  scale,  differed  significantly  between  every
hird  consecutive  day  following  postoperative  day  four.9

wo-thirds  of  the  patients  required  analgesics  after  the  first
ostoperative  day.  About  80%  of  the  individuals  returned
o  work  within  14  days  of  surgery  and  almost  all  reported
ormal  swallowing  within  14  days  of  surgery,9 which  is
onsistent  with  the  authors’  observations  relating  to  the
aser-assisted  tonsillectomy.  However,  this  study  did  not  con-
rm  the  observation  that  post-tonsillectomy  pain,  though

nitially  slightly  less  after  KTP  laser  than  after  standard
old  steel  tonsillectomy,  became  worse  at  two  weeks  after
urgery  in  patients  operated  using  the  laser.28 The  present
esults  relating  to  wound  healing  and  subsequent  pain
ight  be  hard  to  compare  with  the  results  obtained  in
atients  after  tonsillectomy  performed  with  the  conven-
ional  method,  due  to  slightly  delayed  wound  healing  after
TP  laser  surgery  of  the  throat.29

Since  no  differences  were  established  between  the  exam-
ned  groups  on  histological  examination,  the  observation
hat  pain  experienced  by  patients  with  no  history  of  recur-
ent  tonsillitis  was  significantly  more  intense  could  be
xplained  by  the  fact  that  the  patients  with  a  history  of
ecurrent  acute  tonsillitis  were  more  familiar  with  this  kind
f  pharyngeal  pain,  and  therefore  tolerated  it  better.

Densities  and  distribution  of  nerve  fibers  within  the
onsillar  capsule  and  lymphatic  tissue  differed  between
ndividuals  and  anatomical  regions  of  the  tonsil,  and  the  dis-
ribution  was  dependent  on  the  tissue  intersection  plane.
ence,  considerable  differences  in  densities  of  nerve  fibers
ere  found  locally  in  various  examined  tonsils.  However,

he  observed  overall  differences  were  statistically  non-
ignificant.

The  strengths  of  this  study  include  direct  comparison
f  statistically  significant  groups  of  participants  operated
or  the  same  symptoms  using  the  same  technique  and  with
ong-term  follow-up.  Weaknesses  include  the  fact  that  there
ould  be  other  factors  determining  differences  in  postopera-
ive  pain  perception,  not  accounted  for  in  the  current  study.
etermining  these  factors  would  foster  future  research  in
his  field.  In  addition,  the  scales  used  for  swallowing  diffi-
ulty  and  postoperative  wound  healing  was  not  validated,
nd  therefore  subject  to  bias.

Several  important  conclusions  can  be  drawn  from
his  study.  The  results  obtained  will  assist  in  preop-
rative  counseling  of  patients  undergoing  tonsillectomy
egarding  possible  postoperative  pain  intensity  and  estab-
ishing  improved  follow-up  protocols.  Based  on  the  obtained
esults,  prior  to  surgery  detailed  medical  history  is  col-
ected  from  all  candidates  for  tonsillectomy.  If  a  patient

as  no  history  of  recurrent  tonsillitis,  she/he  is  informed
bout  increased  probability  of  intense  postoperative  pain  a
ew  days  after  tonsillectomy,  and  analgesic  dosage  adjust-
ent  is  advocated.  These  patients  are  also  advised  to  stay

1

Zagólski  O  et  al.

n  hospital  longer,  until  their  aggravated  swallowing  diffi-
ulties  subside,  as  they  are  at  risk  of  re-admission  due  to
ehydration.

onclusion

atients  qualified  for  tonsillectomy  due  to  recurrent  ton-
illitis  report  lower  pain  intensity  than  those  with  other
ndications  for  the  surgery.  Postoperative  pain  intensity  was
nrelated  to  nerve  fiber  density.
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4. Ozkiriş  M, Kapusuz Z, Saydam L. Comparison of three tech-
niques in adult tonsillectomy. Eur Arch Otorhinolaryngol.
2013;270:1143---7.

5. Ragab SM. Six years of evidence-based adult dissection tonsil-
lectomy with ultrasonic scalpel, bipolar electrocautery, bipolar
radiofrequency or ‘cold steel’ dissection. J Laryngol Otol.
2012;126:1056---62.

6. Stewart R, Bill R, Ullah R, McConaghy P, Hall SJ. Dexametha-
sone reduces pain after tonsillectomy in adults. Clin Otolaryngol
Allied Sci. 2002;27:321---6.

7. Hiller A, Silvanto M, Savolainen S, Tarkkila P. Propacetamol and
diclofenac alone and in combination for analgesia after elective
tonsillectomy. Acta Anaesthesiol Scand. 2004;48:1185---9.

8. Sarny S, Habermann W,  Ossimitz G, Stammberger H. Signifi-
cant post-tonsillectomy pain is associated with increased risk
of hemorrhage. Ann Otol Rhinol Laryngol. 2012;121:776---81.

9. Murthy P, Laing MR. Dissection tonsillectomy: pattern of post-
operative pain, medication and resumption of normal activity.
J Laryngol Otol. 1998;112:41---4.

0. Silva S, Ouda M, Mathanakumara S, Ridyard E, Morar P.
Tonsillectomy under threat: auditing the indications for per-
forming tonsillectomy. J Laryngol Otol. 2012;126:609---11.

1. Mattila PS, Tahkokallio O, Tarkkanen J, Pitkäniemi J,
Karvonen M, Tuomilehto J. Causes of tonsillar disease and
frequency of tonsillectomy operations. Arch Otolaryngol Head
Neck Surg. 2001;127:37---44.

2. Hoddeson EK, Gourin CG. Adult tonsillectomy: current
indications and outcomes. Otolaryngol Head Neck Surg.
2009;140:19---22.

3. Powell HR, Mehta N, Daly N, Watters GW. Improved quality of
life in adults undergoing tonsillectomy for recurrent tonsillitis.
Is adult tonsillectomy really a low priority treatment? Eur Arch
Otorhinolaryngol. 2012;269:2581---4.

4. Kataura A, Tsubota H. Clinical analyses of focus tonsil

and related diseases in Japan. Acta Otolaryngol Suppl.
1996;523:161---4.

5. Kawano M, Okada K, Muramoto H, Morishita H, Omura T, Inoue
R, et al. Simultaneous, clonally identical T cell expansion in

http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0150
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0155
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0160
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0165
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0170
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0175
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0180
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0185
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0190
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0195
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0200
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0205
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0210
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0215
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220


ons  

2

2

2

2

2

2

Adult  tonsillectomy:  postoperative  pain  depends  on  indicati

tonsil and synovium in a patient with rheumatoid arthritis and
chronic tonsillitis. Arthritis Rheum. 2003;48:2483---8.

16. Liess BD, Mytyk C, Calhoun KH, Whaley-Connell AT. Tonsillec-
tomy for the treatment of tonsillitis-induced immunoglobulin A
nephropathy. Am J Otolaryngol. 2010;31:485---8.

17. Delanghe G, Ghyselen J, Feenstra L, van Steenberghe D. Expe-
riences of a Belgian multidisciplinary breath odour clinic. Acta
Otorhinolaryngol Belg. 1997;51:43---8.

18. Fujikawa S, Hanawa Y, Ito H, Ohkuni M, Todome Y, Ohkuni H.
Streptococcal antibody: as an indicator of tonsillectomy. Acta
Otolaryngol Suppl. 1988;454:286---91.

19. Batbayar B, Nagy G, Kövesi G, Zelles T, Fehér E. Morphologi-
cal basis of sensory neuropathy and neuroimmunomodulation in
minor salivary glands of patients with Sjögren’s syndrome. Arch
Oral Biol. 2004;49:529---38.

20. Dickson A, Avelino A, Cruz F, Ribeiro-da-Silva A. Peptidergic sen-
sory and parasympathetic fiber sprouting in the mucosa of the
rat urinary bladder in a chronic model of cyclophosphamide-
induced cystitis. Neuroscience. 2006;141:1633---47.

21. Almarestani L, Longo G, Ribeiro-da-Silva A. Autonomic fiber
sprouting in the skin in chronic inflammation. Mol Pain.

2008;14:56.

22. Chakrabarty A, McCarson KE, Smith PG. Hypersensitivity and
hyperinnervation of the rat hind paw following carrageenan-
induced inflammation. Neurosci Lett. 2011;495:67---71.

2

595

3. Hukkanen M, Konttinen YT, Rees RG, Gibson SJ, Santavirta S,
Polak JM. Innervation of bone from healthy and arthritic rats
by substance P and calcitonin gene related peptide containing
sensory fibers. J Rheumatol. 1992;19:1252---9.

4. Salonen A, Kokki H, Nuutinen J. Recovery after tonsillec-
tomy in adults: a three-week follow-up study. Laryngoscope.
2002;112:94---8.

5. Jones DT, Yoon MJ, Licameli G. Effectiveness of postoperative
follow-up telephone interviews for patients who  underwent
adenotonsillectomy: a retrospective study. Arch Otolaryngol
Head Neck Surg. 2007;133:1091---5.

6. Zagólski O, Kulisiewicz J. Perioperative antibiotic in adenoidec-
tomy with partial tonsillectomy: a randomized trial. ORL J
Otorhinolaryngol Relat Spec. 2012;74:86---92.

7. Gajda M, Litwin JA, Tabarowski Z, Zagólski O, Cichocki T,
Timmermans JP, et al. Development of autonomic innervation
in rat tibia --- colocalization of various autonomic markers with
growth-associated protein 43 (GAP-43). Cells Tissues Organs.
2010;191:489---99.

8. Auf I, Osborne JE, Sparkes C, Khalil H. Is the KTP laser effec-
tive in tonsillectomy? Clin Otolaryngol Allied Sci. 1997;22:

145---6.

9. Saito T, Honda N, Saito H. Advantage and disadvantage of KTP-
532 laser tonsillectomy compared with conventional method.
Auris Nasus Larynx. 1999;26:447---52.

http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0220
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0225
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0230
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0235
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0240
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0245
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0250
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0255
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0260
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0265
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0270
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0275
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0280
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0285
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290
http://refhub.elsevier.com/S1808-8694(16)00012-4/sbref0290

	Adult tonsillectomy: postoperative pain depends on indications
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


