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Abstract

Objective:  To  evaluate  the  incidence  and predictive  factors  for  transient  and  permanent

hypocalcemia and  hypoparathyroidism  following  thyroidectomy.

Method:  We  studied  all  the  162  patients  that  underwent  thyroid  surgery  in the  ENT  depart-

ment of  the  Centro  Hospitalar  Vila  Nova  Gaia/Espinho  from  January  2005  to  December  2014.

We  reviewed  pre-operative,  6  h  and  12  h after  surgery  ionized  calcium  and PTH  levels.  All

patients  were  reviewed  and  evaluated  according  to  the  following  criteria:  gender,  age,  thy-

roid  function,  histologic  diagnosis  of  the  specimen,  surgery  extension  and presence  or  absence

of  hypoparathyroidism.

Results:  There  were  31  (19.1%)  cases  of  transient  hypoparathyroidism  and  8  (5%)  of  permanent

hypoparathyroidism. No  significant  difference  was  found  for  transient  hypoparathyroidism  when

patients  were  analyzed  by gender.  However,  all cases  of  permanent  hypoparathyroidism  were

observed  in  female  individuals.

Comparing hemithyroidectomy  with  all other  surgical  procedures,  we  found  that  extension  of

surgery  was  a  great  predictor  of  transient  (p  = 0.0001)  and  permanent  (p  =  0.001)  hypoparathy-

roidism.

Diagnosis of  malignancy  was  a  strong  predictor  of  transient  hypoparathyroidism  (p  = 0.002).

It  was  also associated  with  permanent  hypoparathyroidism,  although  differences  did  not  reach

statistical  significance  (p  = 0.096).

Conclusion:  Extension  of  surgery  (total  thyroidectomy)  and  diagnosis  of  malignancy  are predic-

tors of  transient  and permanent  hypoparathyroidism.
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Hipoparatiroidismo  tras  tiroidectomía:  factores predictivos

Resumen

Objetivo:  Evaluar  la  incidencia  y  los factores  predictivos  de  hipocalcemia  transitoria  y  perma-

nente e hipoparatiroidismo  tras  la  tiroidectomía.

Método:  Se estudiaron  todos  los pacientes  sometidos  a  cirugía  de  tiroides  en  el Servicio  de  ORL

del  Centro  Hospitalario  de Vila  Nova  de Gaia/Espinho  desde  enero  de 2005  a  diciembre  de  2014.

Se  revisaron  los  valores  de  calcio  ionizado  preoperatorio,  a  las  6  y  a  las  12  h de  la  intervención,

y los  niveles  de  PTH.  Se  revisaron  y  evaluaron  todos  los archivos  de acuerdo  con  los  siguientes

criterios:  sexo,  edad,  función  tiroidea,  diagnóstico  histológico  de la  muestra,  extensión  de  la

cirugía  y  presencia  o  ausencia  de hipoparatiroidismo.

Resultados:  Encontramos  31  (19,1%)  casos  de  hipoparatiroidismo  transitorio  y  8 (5%)  de

hipoparatiroidismo permanente.  No  se  encontraron  diferencias  significativas  en  cuanto  a

hipoparatiroidismo  transitorio  cuando  los  pacientes  fueron  analizados  por  sexo.  Sin  embargo,

todos  los  casos  de  hipoparatiroidismo  permanente  se  observaron  en  individuos  de  sexo

femenino.  Comparando  la  hemitiroidectomía  con  el  resto  de los  procedimientos  quirúrgicos,

se encontró  que  la  extensión  de  la  cirugía  fue  un gran  factor  predictivo  de  hipoparatiroidismo

transitorio (p  =  0,0001)  y  permanente  (p  =  0,001).  El diagnóstico  de malignidad  es  un  fuerte

factor  predictivo  de  hipoparatiroidismo  transitorio  (p  = 0,002).  También  de  hipoparatiroidismo

permanente, aunque  las  diferencias  no  alcanzaron  la  significación  estadística  (p  = 0,096).

Conclusión:  La  extensión  de la  cirugía  y  el diagnóstico  de  malignidad  son  factores  predictivos

de hipoparatiroidismo  transitorio  y  permanente.

©  2016  Elsevier  España,  S.L.U.  y  Sociedad  Española  de  Otorrinolaringoloǵıa  y  Ciruǵıa  de Cabeza

y  Cuello.  Todos  los  derechos  reservados.

Introduction

Thyroid  gland  is known  for  being  part of  the  ENT sur-
geon work  field.  In our  Center,  Centro  Hospitalar  Vila
Nova de  Gaia/Espinho,  with  different  surgical  indica-
tions, several  patients  undergo  thyroidectomy.  It is  one
of the  most  frequently  performed  operations  worldwide
with an  incidence  of  complications  that,  although  not  fre-
quent, can  be  disabling.1 Injury  of  the recurrent  laryngeal
nerve, which  can result  in dysphonia  and dyspnea,  is  the
most frequently  reported  complication,  while  metabolic
complications related  to  thyroid  function  and  calcium
levels (Ca)1---3 are  often  underestimated  even  though  of
major importance.  The  latter  is  actually  the most common
complication.1

Hypocalcemia  is  defined  as  deficiency  of  calcium  concen-
tration in  blood  stream  (normal  =  8.5---10.5  mg/dl).1,2 It can
be temporary  or  permanent  and  can  take  place  with  or  with-
out associated  symptoms.  Complaints  appear  more  often
about 24---48  h  after  surgery  and  there  is  no  direct  corre-
lation between  their  timing  and  the  severity  of  the clinical
status or  ionized  calcium  levels.3

Classic  symptoms  are neuromuscular,  such  as  perioral,
hands or  feet  numbness,  myalgia  or  lethargy.1,2 However,
it is  not  rare  to  observe  tachycardia,  irritability  and  bron-
chospasm/laryngospasm. QT  prolongation  and  arrhythmia
can occur  and may  result,  in extreme  cases,  in death.1

45%  of  serum  Ca  is  free  or  ionized,  and  this  is  its
active form,  50%  bounded  to  proteins  and  5%  attached
to other  organic  complexes.2 Calcium  homeostasis  is  com-
plex and  fundamentally  regulated  by parathyroid  hormone

(PTH),  vitamin  D  and  Calcitonin.3,4 PTH  is  the  major agent
of calcemia  regulation.  It is  synthesized  and  secreted  by
the parathyroid  glands  in  a rate  inversely  proportional  to
the concentration  of calcium  ion.  It  operates  in  the kid-
ney promoting  bone  reabsorption,  phosphorus  excretion  and
synthesis of  Vitamin  D,1---3 increasing  Ca blood  levels.5,6

Small  variations  in calcemia  change  PTH  secretion  within
minutes.5,6

It  should  be  noted  that hypocalcemia  is  multifactorial
and may  be also  caused  by  hemodilution,  hypoalbuminemia,
variations in concentration  of  phosphate  and magnesium  and
blood pH.1 Thus,  a  reduction  in total  serum  calcium  does
not necessarily  mean  a reduction  in  ionic  calcium  and  may,
therefore, not be associated  with  clinical  manifestations.7---9

Anatomical  relationships  between  parathyroid  and  thy-
roid glands  explain  why post-thyroidectomy  hypoparathy-
roidism relates  to  the following  factors1,6:

1. accidental  removal  of  parathyroid  glands;
2. handling  of  parathyroids;
3.  ischemia  due  to injury  of  parathyroids’  delicate  blood

supply.  Even  when  one or  more  parathyroid  glands  are
preserved,  the whole  anatomical  territory  suffers  varia-
tions  of  oxygenation  and irrigation  during  surgery  and  in
the  postoperative  period.

Either way,  PTH  will drop  with  metabolic  and  clinical
consequences. In  addition,  hypomagnesemia,  hyperphos-
phatemia and  metabolic  alkalosis  may  also  arise.10---12

Thus,  many  authors  advocate  Ca  ion  dosing  6 h,  12  h
and 24 h  after  surgery10,11 and  Ca replacement,  when
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necessary,  started  with  oral  calcium  or,  in cases of  severe
hypocalcemia, with  administration  of  intravenous  calcium
gluconate. Hypoparathyroidism  confirmation  is  laboratorial,
with hypocalcemia  associated  with  subnormal  or  unde-
tectable PTH  levels.  However,  the decrease  in  Ca  levels  may
not  be  sudden.

Our study  analyzes  retrospectively  patient’s  characteris-
tics, such  as gender  and age,  thyroidectomy’s  extension  and
its histologic  diagnosis,  aiming  to  see  if  these  factors  were
predictive of  hypoparathyroidism  after  surgery,  in  order  to
anticipate and  promptly  correct  this complication.

Materials and  methods

We studied  all  patients  that  underwent  thyroid  surgery
in the  ENT  department  of  the  Centro  Hospitalar  Vila
Nova Gaia/Espinho  from  January  2005  to  December  2014.
176 patients  were  analyzed  and 14  patients,  which  had
thyroidectomy performed  in  the context  of pharyngo-
laryngectomy,  were  excluded.

We  reviewed  all  162 and  evaluated  according  to  the  fol-
lowing criteria:

1. Gender  (male  or  female)
2.  Age
3.  Thyroid  function.  We  classified  patients  as  euthyroid,

hypothyroid  and  hyperthyroid  by  assessing  TSH  levels
(0.27---4.2  �UI/mL),  T4  levels  (0.93---1.7  ng/dL)  and  free
T3  levels  (0.27---4.2  ng/dL).  We  classified  as  euthyroid  the
patients  that  had a  normal  thyroid  function,  assessed
by  free  T4  and  TSH  within  the normal  levels.  Patients
with high  TSH  levels  and  low  T4  levels  were  considered
hypothyroids, as  were  the ones  with  subclinical  hypothy-
roidism  ---  with  elevated  TSH  levels  and normal  T4  ---  and
the  ones  medicated  with  levothyroxine.  We  considered
hyperthyroids the  ones  with  low  TSH  levels  and high  T4
levels,  but  also  those  with  low TSH  levels  and  normal  T4
levels  (subclinical  patients)  and those  taking  antithyroid
drugs.

4.  Histologic  diagnosis  of  the  specimen,  which  was  cate-
gorized  into  malignant  (papillary  carcinoma,  follicular
carcinoma,  medullary  carcinoma  and  Hurthle  cells  car-
cinoma),  and  benign  (adenoma,  follicular  hyperplasia,
thyroiditis and  colloid  nodule).

5. Surgery  extension  was  divided  into  total  thyroidectomy
with or  without  neck  dissection,  hemithyroidectomy  and
completion  thyroidectomy  with  or  without  neck  dissec-
tion  (in  patients  who  had  previously  undergone  partial
thyroidectomy  or  subtotal  thyroidectomy,  regardless  of
the  time  elapsed  between  both  interventions).  We  did
not  subdivide  side  in Hemithyroidectomy  subjects or  in
neck  dissections.

6.  Presence  or  absence  of  hypoparathyroidism.  Transient
hypoparathyroidism was  defined  as  a  decrease  of  serum
ionized  calcium  (reference  range:  8.5---10.5  mg/dL)  with
subnormal  values  of  PTH  (15---65  pg/mL)  that persisted
less than  six months.  Permanent  hypoparathyroidism  was
diagnosed  after 6  months.

We reviewed  pre-operative  ionized  calcium  and  PTH  lev-
els. Whenever  they  were  not  available,  levels  taken  in  the

immediate  post-operatory  period  were  considered  as  a base-
line value.  They  were  repeated  6  h  and  12  h  after surgery  and
every day  during  hospitalization.  Whenever  calcium  blood
levels were  low,  Calcium  gluconate  was  administered  intra-
venously at  a dose  of 94  mg/ml.  If  Ca  levels  were  still low
by the  time  the patient  was  discharged,  Endocrinology’s  col-
laboration  was  requested  and, until  then,  1 mg of  calcium  id
was  administered  orally.

The  descriptive  and  statistical  analysis  was  performed
using the Statistical  Package  software  package  for Social

Sciences (SPSS)  version  21.  The  analysis  of  the relationship
of categorical  variables  was  performed  using contingency
tables and  Chi square  test/Fisher  test.  As strength  of  associ-
ation measures  we  used the relative  risk  (RR) and  percentage
of attributable  risk  (PRA).  We  considered  as  statistically  sig-
nificant p  values  <0.05.

Results

Of  the 162  patients  included  138  (85.2%)  were  females  and
24 (14.8%)  were males. Ages  varied  between  20  and  88  years,
with a median  age  of  53  years  old  and  25%  older  than 61
years.

138 patients  were  euthyroid  (85.2%),  19  hypothyroid
(11.7%) and 5  hyperthyroid  (3.1%).

There  were  31  cases  of  transient  hypoparathyroidism
(19.1%) and  8  of permanent  hypoparathyroidism  (5%),  mean-
ing  that  about  26%  of  the  transient  hypoparathyroid  patients
evolved to  permanent  hypoparathyroidism,  which  is  compa-
rable with  other  series.10,11,13,14

We  studied  our  patients  according  to  age  and  divided
them into  two  groups:  older  and younger  than  50  years
(Table 1).

No significant  difference  was  found  for  transient
hypoparathyroidism  when  patients  were  analyzed  by gen-
der, since  it  occurred  in 18.8%  of  women  and  in  20%  of men.
However, all  cases  of  permanent  hypoparathyroidism  were
observed in female  individuals.

According  to  pre-operatory  thyroid  function,  4  of the
19 hypothyroid  patients  (19.6%) and  27  of the  138  euthy-
roid patients  (21%)  developed  transient  hypoparathyroidism,
which did  not happen  in any of  the hyperthyroid  patients.  We
found  permanent  hypoparathyroidism  in 4.3% of  the euthy-
roid patients  and  in  10.5%  of the  hypothyroid  cases.

Hemithyroidectomy  was  the most  commonly  performed
surgery (94  patients,  58%),  as  seen in  Table 1.

Considering  extension  of the  surgical  procedure,  of  the
31 individuals  that developed  transient  hypoparathyroidism,
12 underwent  total  thyroidectomy  (Table  1).  It is  remarkable
that 5%  of the  hemithyroidectomized  patients  had  tran-
sient hypoparathyroidism.  Nevertheless,  none  of these  cases
maintained permanent  hypoparathyroidism.

We  found  permanent  hypoparathyroidism  less  often  in
patients who  underwent  neck  dissection,  compared  to  iso-
lated complete  thyroidectomy  and to  isolated  completion
thyroidectomy (Table 1).

Comparing  hemithyroidectomy  with  all  other  surgical
procedures, since  all  of  them  implied  total  excision  of the
thyroid gland, we  found  that  extension  of  surgery  was  a  great
predictor of  transient  (p  = 0.0001)  and  permanent  (p  =  0.001)
hypoparathyroidism.
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Table  1  Frequency  of  each  surgery  and  its  relation  to  the  outcome  of transient  and  permanent  hypoparathyroidism.

Surgery  extension  Frequency  (%)  Hypoparathyroidism

Transient Permanent

TT  34  (21%)  12  (35.3%)  5  (14.7%)

TT  +  ND  12  (7.4%)  6 (50%)  1  (8.3%)

HT  94  (58%)  5 (5.3%)  0

Completion  thryroidectomy  20  (12.3%)  7 ((35%)  2  (10%)

Completion  throidectomy  +  ND 2  (1.3%)  1 (50%)  0

Total 162  (19.2%) 31  (19.2%)  8  (4.9%)

TT: total thyroidectomy; ND: neck dissection; HT: hemithyroidectomy.

In  Table  2 the  histological  diagnosis  of  surgical  speci-
mens are  shown,  as  well  as  their  respective  frequency  of
hypoparathyroidism. 76%  (123  patients)  had  benign  thyroid
disease, 20%  were  diagnosed  with  papillary  carcinoma  and
the remaining  histologies  were  less  relevant.

We  compared  hypoparathyroidism  with  the surgical  spec-
imen histological  diagnosis.  It  was  more  frequent  in patients
with histological  diagnosis  of  papillary  carcinoma  (39.3%
transient and  12.1%  permanent).  In  the presence  of benign
thyroid disease  the percentage  of  transient  and  permanent
hypothyroidism was  lower  (Table  2).  We  studied  the  statis-
tical significance  of these results  dividing  our  patients  in
two groups:  benign  and  malignant  thyroid  disease.  Malignant
diagnosis was  a  strong  predictor  of  transient  hypoparathy-
roidism (p  =  0.002).  As  to  permanent  hypoparathyroidism,
although  statistical  significance  was  not so high  (p  = 0.096),
it suggests  that  malignancy  is  an important  risk  factor  for
permanent hypothyroidism.

4  out of  the  19  hypothyroid  patients  developed  transient
hypoparathyroidism  (21%),  as  did 27  of  the 138  euthyroid
patients (19.6%).  None  of  the hyperthyroid  patients  devel-
oped transient  hypoparathyroidism.  We  verified  definitive
hypoparathyroidism in 4.3%  of  the euthyroid  patients  and in
10.5% of  the  hypothyroid  patients  (Table  3).

Discussion

Hypocalcaemia  is  the most  common  complication  of  thy-
roidectomy. Its  frequency,  if transient,  can  reach up  to  50%,
and, if  permanent,  up  to  4%.13,14 Moreover,  studies  demon-
strate a  decrease  in  PTH  of  83%  in total  thyroidectomies
1 h  after  surgery.15 This  highlights  the great  susceptibility  of
parathyroid glands  to  surgical  trauma.

Demeester-Mirkine  et  al. define  hypoparathyroidism  as
a complex  and  multifactorial  phenomenon  for  which the
reduction of  parathyroid  function  seems  to  be  the  main
contributor.2 Hypoparathyroidism  can  take  place  even  when
parathyroids are  preserved  and  some  studies  suggest  that
systematic search  during surgery  is  a  risk  factor  for  tran-
sient hypocalcemia.16 The  authors  prefer  not  look  for  them
but, once  they  come  across  on  the surgical  field,  to  try  to
spare them,  and have  no  experience  on  reimplant.

In  most  studies,  female  gender  has  no  effect  on  calcium
homeostasis after  thyroid  surgery.17---19 However,  all  our  8
patients with  permanent  hypocalcemia  were women,  which

was  also  found  in  a minority  of  studies.18,20 On one  hand,  we
could wonder  about gender’s  influence  on  definitive  hypocal-
caemia but,  on  the other  hand,  we  must  keep  in mind  that
85% of our  sample  were  females,  making  it impossible  to
obtain p  values.

The literature21---23 describes  no  influence  of age  on  cal-
cium levels  after  thyroid  surgery.  We  got  to  the same
conclusion.

Most papers  point a greater  likelihood  of post-surgical
hypocalcaemia  in  untreated  hyperthyroid  patients.20,14 This
is explained  by  the  fact  that  thyroid  hormone  increases
bone turnover  rate,  primarily  increasing  fecal  and uri-
nary calcium  excretion  and  phosphorus  absorption.20 That
induces osteoarthritis  which  will,  on  the  post-operative
period following  total  thyroidectomy,  lead  to  ‘‘hungry
bone’’ syndrome.21,14 This  was  not  verified  in our  series,
in which  21%  of  hypothyroid  patients,  19.6%  of  euthyroid
patients and  none  of  hyperthyroid  patients  developed  tran-
sient hypoparathyroidism.

The higher  prevalence  of  hypoparathyroidism  in hypothy-
roid patients  in  our  series  was  unique.  A possible  explanation
could be our  very  small  group of  hyperthyroid  patients  (5),
of which  2 were  subclinical  and  3  were  already  treated  for
one year,  and also  a small  but  four  times greater  group  of
hypothyroid patients  (19).

We  found  that  the  extent  of the  surgical  procedure
was directly  related  to  the incidence  of  transitory  and
permanent hypoparathyroidism,  which  also  is  reported  in
other series 6,10,22,23.  We  highlight  the fact  that  the tran-
sient form  can  take  place  in less  extensive  surgery  as
hemithyroidectomy.22,23 In  fact,  surgical  vascular  manip-
ulation compromises  parathyroid’s  function  until  blood
flow is  re-established  through  collateral  vessels.  Total  thy-
roidectomy and  completion  thyroidectomy  had the  same
outcome regarding  to  permanent  hypoparathyroidism.  How-
ever, aside from  ours,  few  other  studies  showed  that
neck dissection  nearly doubled  the  likelihood  of transient
hypoparathyroidism when  associated  to  either  completion
thyroidectomy or  total  thyroidectomy.

In  completion  thyroidectomy,  there  are further  risks asso-
ciated with  scar tissue  and distortion  of  the  surgical  area,
especially when  the  second  intervention  takes  place  more
than one  month  after  the  first. The  risk  of  iatrogenic  injury
is 10  times  higher  during  re-intervention.23,14

Most  studies  agree  that, when histological  diagno-
sis is  malignant,  transient  hypocalcemia  takes  place  in
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Table  2  Histologic  diagnosis  of  the specimen  and  its  frequency  related  to  the  presence  of  transient  and  permanent

hypoparathyridism.

Histologic  diagnosis  of  the  specimen  Frequency  (%)  Hypoparathyroidism

Transient Permanent

Adenoma/follicular  hyperplasia/thyroiditis/colloid  nodule  123  (76%)  17  (13.8%)  4 (3.2%)

Papillary  carcinoma  33  (20%)  13  (39.3%)  4 (12.1%)

Folicular  carcinoma  4  (2.5%)  0 0

Medullary  carcinoma  1  (0.75%)  1 (100%)  0

Hurthle  cells  carcinoma 1  (0.75%) 0  0

Total 162  (100%) 31  (19.1%) 8 (4.9%)

Table  3  Thyroid’s  function  before  surgery  ant  its  relation  to  the  post  surgery  outcome  of  transient  and  permanent

hypoparathyroidism.

Thyroid’s  function  before  surgery  Frequency  (%)  Hypoparathryroidism

Transient  Permanent

Euthyroid  138 (85.2%) 12  (8.7%) 6 (4.3%)

Hyperthyroid  5  (3.1%) 0 0

Hypothyroid  19  (11.7%) 4  (21%) 2 (10.5%)

Total  162 (85.2%)  31  (19.2%)  8 (4.9%)

13.6---19.3%  of  cases16,17,14 or  even  up  to  75%,21,23 while
permanent  hypoparathyroidism  is  found  in 3.3---5.8%.17,19,14

Malignancy  is  considered  the main  predictor  for both
complications.

Our results  confirmed  this  statement.  Papillary  carci-
noma was  associated  with  higher  incidence  of  both  transient
and permanent  hypocalcemia,  which  is  probably  due  to  the
extent of  surgery,  including  total  thyroidectomy  or  early
completion, with  or  without  neck  dissection.  In  the pres-
ence of  malignancy,  thyroid  and  its neighboring  territory’s
anatomy may  also  increase  surgical  difficulty.

In  the  future,  we intend  to  study  a larger sample  of
patients in  order  to  be  more  conclusive  about  the  influence
of pre-operatory  thyroid  function  on  post-thyroidectomy
hypoparathyroidism,  and  also  enlighten  the  importance
of female  gender  on  permanent  hypoparathyroidism.  We
also aim  to  study  both  phosphate  and  magnesium  ions
postoperatively given their  major  importance  in  calcium
metabolism.

Since we found  that  some  hemithyroidectomy  patients
can also  develop  transient  hypoparathyroidism,  we  consider
that it  is wise  to  always  evaluate  post-operatory  calcemia.

Conclusion

Histological  diagnosis  of  malignant  disease,  especially  pap-
illary carcinoma,  and  the extent  of surgical  procedure
are predictors  of  permanent  and  temporary  hypoparathy-
roidism. The  latter  is  the most important  risk  factor
for both  complications  and  neck  dissection  assumes  the
higher importance  in prediction  of the transient  form
of hypoparathyroidism.  A  higher  pool  of patients  will  be
necessary to clarify  whether  a  deficient  thyroid  function

or  female  gender  are also  risk  factors  for  these  surgical
complications.

Financial  support

The  authors  had  no  financial  support.

Conflict of interests

The  authors  declare  to  have  no  conflict  of  interests.

References

1. Sousa AA, Salles JMP, Soares JMA, Moraes GMM, Carvalho JR,

Savassi-Rocha PR, et al. Fatores preditores para hipocalcémia.

Rev  Col Bras Cir. 2012;39:476---82.

2. Demeester-Mirkine N,  Hooghe L,  Van Geertruyden J,  De

Maertelaer V. Hypocalcemia after thyroidectomy. Arch Surg.

1992;127:854---8.

3.  Kovacs L, Goth MI, Voros A, Hubina E, Szilagyi G, Szabolcs I.

Changes of  serum calcium level following thyroid surgery: rea-

sons and clinical implications. Exp Clin Endocrinol Diabetes.

2000;108:364---8.

4. Mehta N,  Watts NB, Welge JA, Steward D. Comparison of serum

calcium change following thyroid and nonthyroid neck surgery.

Otolaryngol Head Neck Surg. 2006;134:901---7.

5.  Cramarossa L,  Misasi G,  La Motta B, Piane E, Mancini E. The

pathogenesis of  hypocalcemia after thyroidectomy. Ann Ital

Chir. 1993;64:271---5.

6. Pisaniello D, Parmeggiani D, Piatto A, Avenia N, D’Ajello

M,  Monacelli M,  et al. Which therapy to prevent post-

thyroidectomy  hypocalcemia? G  Chir. 2005;26:357---61.



Hypoparathyroidism  following  thyroidectomy:  Predictive  factors  111

7. Bourrel C, Uzzan B, Tison P, Despreaux G,  Frachet B, Modigliani

E,  et al. Transient hypocalcemia after thyroidectomy. Ann Otol

Rhinol Laryngol. 1993;102:496---501.

8. Bentrem DJ, Rademaker A, Angelos P. Evaluation of serum cal-

cium levels in predicting hypoparathyroidism after total/near-

total thyroidectomy or  parathyroidectomy. Am Surg. 2001;67:

249---52.

9.  Pallotti F, Seregni E, Ferrari L,  Martinetti A, Biancolini D, Bom-

bardieri E. Diagnostic and therapeutic aspects of  iatrogenic

hypoparathyroidism. Tumori. 2003;89:547---9.

10.  Percival RC, Hargreaves AW, Kanis JA. The mechanism

of  hypocalcaemia following thyroidectomy. Acta Endocrinol

(Copenh). 1985;109:220---6.

11. Arioli E. Hipocalcemia. Arq Bras Endocrinol Metab. 1999;43:

467---71.

12. Filho VJ, Machado MT, Sodermann A, Junior D, Moysés R, Ferraz

A. Hipocalcemia e hipoparatireoidismo clínico após tireoidec-

tomia  total. Rev Col Bras Cir. 2004;31:233---5.

13.  Flynn MB, Lyons KJ, Tarter JW, Ragsdale TL. Local complications

after surgical resection for thyroid carcinoma. Am  J Surg.

1994;168:404---11.

14. Szubin L, Kacker A, Kakani R, Komisar A, Blaugrund S. The man-

agement of post-thyroidectomy hypocalcemia. Ear Nose Throat

J. 1996;75:612---6.

15. Asari R, Passler C, Kaczirek K, Scheuba C, Niederle B.

Hypoparathyroidism after total thyroidectomy: a prospective

study. Arch Surg. 2008;143:132---7.

16. AlQahtani A, Parsyan A, Payne R,  Tabah R.  Parathyroid hor-

mone levels 1 hour after thyroidectomy: an early predictor of

postoperative hypocalcemia. CJS. 2014;57:237---40.

17.  Lam A, Kerr PD. Parathyroid hormone: an early pre-

dictor  of  postthyroidectomy hypocalcemia. Laryngoscope.

2003;113:2196---200.

18.  Sousa A, Salles J,  Soares J,  Moraes G, Carvalho J, Savassi-Rocha

P.  Fatores preditores para hipocalcemia pós-tireoidectomia. Rev

Col Bras Cir. 2012;39:476---82.

19. Nair C, Babu M, Menon R, Jacob P. Hypocalcaemia following

total thyroidectomy: an analysis of  806 patients. Indian J Endocr

Metab. 2013;17:298---303.

20. Yamashita H, Murakami T, Noguchi S, Shiiba M, Watanabe

S,  Uchino S,  et al. Postoperative tetany in Graves disease:

important role of  vitamin D metabolites. Ann Surg. 1999;229:

237---45.

21. Abboud B, Sargi Z, Akkam M,  Sleilaty F.  Risk factors for

postthyroidectomy hypocalcemia. J Am Coll Surg. 2002;195:

456---61.

22. Michie W,  Stowers JM, Frazer SC, Gunn A. Thyroidectomy and

the parathyroids. Br J  Surg. 1965;52:503---14.

23.  Zambudio AR, Rodríguez J,  Riquelme J, Soria T,  Canteras M,

Parrilla P. Prospective study of  postoperative complications

after  total thyroidectomy for multinodular goiters by surgeons

with experience in endocrine surgery. Ann Surg. 2004;240:

18---25.


	Hypoparathyroidism following thyroidectomy:Predictive factors

