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Blood parathormon and calcium changes after total thyroidec-
tomy and concurrent parathyroid autotransplantation

Total tiroidektomi ve es zamanli paratiroid ototransplantasyonu
sonrasi kan parathormon ve kalsiyum degisiklikleri
Metin Serin, Turkay Kirdak, Halit Ziya Dundar, Serkan Ceylan, Barns Candan, Nazim Serhat Parlak,

Nusret Korun
Uludag Universitesi, Tl ip Fakiiltesi, Genel Cerrahi Klinigi, Bursa

Abstract

Aim: Many studies related with parathyroid autotransp-
lantation are more likely to include data about the num-
ber of cases with transient and permanent hypocalcemia.
Changes occured in blood parathormone (PTH) and cal-
cium (Ca+2) values during early postoperative period are
not sufficiently included. In the present study, changes of
blood PTH and Ca+2 values in patients underwent con-
current total thyroidectomy and parathyroid autotransp-
lantation; during early postoperative period were
evaluated.

Materials and methods: Blood PTH and Ca+2 values of
39 consecutive patients underwent concurrent total
thyroidectomy and parathyroid autotransplantation at
the postoperative 6-12% hours, first day, between 1-4th
weeks and sixth month were retrospectively evaluated.
Median Percentage (%) Changes (PC) of subsequent
measurements based on the first postoperative PTH and
Ca 2+ values between 6-12 hours were examined. In ad-
dition, the effect of age, presence of cancer and body
mass index on the results of parathyroid autotransplan-
tation were evaluated.

Results: Median blood PTH and median Ca+2 levels of
39 cases underwent concurrent total thyroidectomy and
parathyroid autotransplantation at the first postopera-
tive 6-12 hours were 9.9 ng/mL and 8.1 mg/dl; respecti-
vely. Based on these results, it was observed that median
PC values of blood PTH at the postoperative first day
did not change significantly whereas median PC values
of blood Ca+2 still tended to decrease. However; it was
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Ozet

Amag: Giris: Paratiroid ototransplantasyonu ile ilgili
mevcut ¢caligmalar daha ¢ok gecici ve kalict hipokalsemi
geligen olgu sayilari ile ilgili veriler igermekte olup, ame-
liyat sonrasi erken déonemde kan parathormon (PTH)
ve Kalsiyum (Ca+2 ) degerlerindeki degisimlere yete-
rince yer vermemektedir. Bu ¢aligmada total tiroidek-
tomi ile es zamanlh paratiroid ototransplantasyonu
yapilan olgularin erken donem kan PTH ve Ca+2 degi-
simleri incelenmistir.

Gereg ve yontem: Total tiroidektomi ve es zamanl pa-
ratiroid ototransplantasyonu yapilan ardisik 39 hasta-
nin ameliyat sonrasi ilk 6-12 saat arasinda, 1. giinde, 1-4
hafta arasinda ve ameliyat sonrasi 6. aydaki kan PTH
ve Ca+2 degerleri geriye doniik olarak incelendi. Ame-
liyat sonrasi ilk 6-12 saatler arasindaki PTH ve Ca+2
degerlerine gore daha sonraki 6l¢limlerin median yiizde
(%) degisimleri (YD) incelendi. Ek olarak yas, cinsiyet,
kanser varligi ve viicut kitle indeksinin paratiroid otot-
ransplantasyonu sonuglarina etkisi arastirildi.

Bulgular: Total tiroidektomi ve es zamanl paratiroid
ototransplantasyonu yapilan 39 olgunun ameliyat son-
rasi ilk 6-12 saat i¢indeki median kan Parathormon
(PTH) diizeyleri 9.9 ng/mL ve median Ca+2 diizeyleri
8.1 mg/dl idi. Bu degerlere gore ameliyat sonrasi 1.
giinde kan PTH median YD degerleri 6nemli bir degi-
siklige ugramadan kalirken, Ca+2 median YD degerle-
rinde azalma yoniinde degisimin devam ettigi goriildi.
Ancak 1-4 haftalar arasinda ve 6. aydaki PTH ve Ca+2
median YD degerlerinin artig yoniinde degistigi go-
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observed that median PC values of PTH and Ca+2 at
1-4 weeks and sixth month were changed towards in-
creasing. There were 2 (%)5) cases of permanent hypo-
parathyroidism.

Conclusion: Considerable changes in blood PTH and
Ca+2 values during early postoperative period occur in
cases underwent parathyroid autotransplantation du-
ring total thyroidectomy. However; relationship between
these changes in PTH and Ca+2 values and effecs of
other factors are still controversial.

Key words: Thyroidectomy, parathyroid autotransplan-
tation, hypocalcemia, parathormone, calcium, percent
change
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riildii. Kalict hipoparatiroidizm 2 (%)5) olguda saptandi.

Sonug: Total tiroidektomi sirasinda paratiroid otot-
ransplantasyonu yapilan olgularda ameliyat sonrasi
erken donemde kan PTH ve Ca+2 degerlerinde 6nemli
degisimler goriiliir. PTH ve Ca+2 diizeylerindeki bu de-
gisikliklerin birbiri ile olan iliskileri ve bunu etkileyen
diger faktorlerin etki miktarlart hala arastirmaya agik
bir konudur.

Anahtar kelimeler: Tiroidektomi, paratiroid ototransp-
lantasyonu, hipokalsemi, parathormon, kalsiyum,
ylizde degisim

Introduction

Symptomatic hypocalcemia and hypoparathyroidism
are most common complications seen after thyroidec-
tomy and they are the leading causes of re-hospitaliza-
tion after surgery'. Prevalence of hypocalcemia after
thyroidectomy has been reported as %1.6-50. However;
most of these cases are transient hypocalcemia in early
period. Rate of permanent hypocalcemia has been re-
ported as approximately %2 by most of the researches’.
Hypocalcemia may cause prolonged hospitalization, ad-
ministration of additional laboratory tests and treat-
ment, delay in returning to work and increased financial
burden*. Therefore, prevention of hypocalcemia after
thyroidectomy is important.

Careful and meticulous surgical technique is essen-
tial for prevention of hypocalcemia>. However; pa-
rathyroid glands may still be removed accidentaly or
vasculature of glands may be damaged®. In this case, pa-
rathyroid autotransplantation has been recommended
for preventing permanent loss of parathyroid functi-
ons’. In some studies, it was reported that risk of per-
manet hypocalcemia after surgery can be zeroed by
performing routine parathyroid autotransplantation®.
On the other hand, it should be noted that probability
of transient hypocalcemia in early period may be increa-
sed in these cases’.

Present studies related with parathyroid autotransp-
lantation are more likely to include data about case num-
bers developed transient and permanent hypocalcemia;
changes of blood PTH and Ca+2 in early postoperative
period are not adequately represented. In this study,
changes of blood PTH and Ca+2 values in early posto-
perative period and rates of permanent hypocalcemia in
cases underwent concurrently total thyroidectomy and
parathyroid autotransplantation were evaluated.

Materials and methods

Blood PTH and Ca+2 values of 39 consecutive patients
underwent concurrent total thyroidectomy and parathy-
roid autotransplantation at the postoperative 6-12t
hours, first day, between 1-4™ weeks and sixth month
between January 2007 and June 2014 were retrospecti-
vely evaluated.

Same team performed all surgical operations. All pa-
rathyroid glands seen during surgery were preserved.
Parathyroid glands which were unintentionally removed
during thyroidectomy or whose perfusion was impaired
were implanted into sternocleidomastoid muscle on the
same side in accordance with the autotransplantation
technique. None of the patients underwent routine pa-
rathyroid autotransplantation.

8,4-10,2 mg/dl and 12-68 pg/ml were considered as
normal laboratory values for total Ca+2 and PTH, res-
pectively. Patients required oral calcium and vitamin D
replacement therapy for six months or more were con-
sidered as “permanent hypocalcemia or hypoparathy-
roidism”. Additionally, effects of presence of cancer,
body mass index (BMI), age and gender on the results
of parathyroid autotransplantation were evaluated.

Data are presented as medians (minimum-maxi-
mum). Compatibility of data to the normal distribution
was evaluated with Shapiro Wilk test. Mann-Whitney
U test was used for comparison between groups and
Chi-square test was used for analysis of associations
between categoric variables. For performing compari-
son of measurements obtained in dependant time peri-
ods of variables between groups; percentage (%) change
(PC) according to the measurements obtained between
first postoperative 6-12 hours [(last measurement-first
measurement)/(first measurement)] and obtained PC
values were again compared between groups with
Mann-Whitney U test. Analyses of the study were per-
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Tablo 1: Demographic, clinical data and Percent Change values
of PTH and Ca+2 after surgery of patients

Age

Female/Male, n

BMI (kg/m?)
Hyperthyroidism, n (%)
Cancer, n (%)

PTH (6-12. hr) pg/ml
PTH PC (1% day)
PTH PC (1-4 weeks.)
PTH PC (6" month)
Ca+2 (6-12.hr) mg/dl
Ca+2 PC (1+ day)
Ca+2 PC (1-4 weeks.)
Ca+2 PC (6" month)
P. hypocalcemia, n (%0)

52 (19:66)
29/10

28,04 (19,3:48,9)

14 (%35.8)

12 (%30,8)

9,9 (0,5:68,24)

%0 (-40,3:%10,9)
%1,23 (-%40,6:%17,8)
%29 (-%40,3:%425.2)
8,1 (7:8,8)

240,03 (-40,16:%0,11)
%0,11 (-%0,11:%0,25)
%0,1 (-%0,08:%0,32)
2(%5,1)

Data on the table were expressed as percent change and median (min-
max). Negative values in percent change indicate decrease relative to first
measured value after surgery, positive values in percent change indicate
increase relative to first measured value after surgery, PC: percent
change, BMI: body Mass Index, PTH: parathormone, Ca+2: calcium,

P: permanent

formed with SPSS v.21 program and p<0.05 values were
considered as significant in statistical comparisons.

Results

It was observed that 115 (%11) of the 1048 consecutive
patients underwent total thyroidectomy also concur-
rently underwent parathyroid autotransplantation.
Among these cases; a total of 76 patients with history
of thyroidectomy or parathyroidectomy, patients under-
went concurrent cervical dissection, patients with hyper-
parathyroidism and patients with missing laboratory
values in postoperative period were excluded. Demog-
raphics, clinical features and postoperative laboratory
data and permanent hypocalcemia of the remaining 39
patients were evaluated.

Median age of the cases was 52 (19:66) and fe-
male/male ratio was 29/10. Median BMI was 28,04
(19,3:48,9) and 28 (%72) cases had BMI > 25 kg/m? .
Twelve (%30.8) of the cases underwent surgery for
thyroid cancer. Blood median PTH and median Ca+2
values obtained at first postoperative 6-12" hours were
9,9 (0.5:68.24) pg/ml and 8.1 (7:8.8) mg/dl; respectively.

Blood median PTH values measured at first posto-
perative 6-12™ hours were lowest in cases. When median
PC value of blood PTH levels obtained later was eva-
luated, it was found that there were no significant chan-
ges at first postoperative median PC of PTH value
compared with blood median PTH values obtained at
first postoperative 6-12™ hours. However; there was an
increase in median PC value of PTH obtained at posto-
perative 1-4™ weeks and sixth months compared with
median PC value of PTH obtained at postoperative 6-

Tablo 2: Percent Change values of PTH and Ca+2 after surgery according to presence of cancer

Pecent Change Benign (n=27) Malign (n=12) p

PTH (6-12. hr) pg/ml 6,9 (1,8:55,8) 13,8 (0,5:68,2) 0,446
PTH PC (Ist day) %0 (-%0,29:%10,87) %0 (-%0,13:%9) 0,663
PTH PC (1-4 weeks) %1,74 (-%0,6:%12,33) %0,81 (-%0,14:%17,8) 0,538
PTH PC (6th month) %2,96 (-%0,3:%13,67) %2,07 (-%00,08:%25,2) 0,663
Ca+2 (6-12.hr) mg/dl 7.9 (7:8.8) 8,25 (7,6:8,8) 0,226
Ca+2 PC (Ist day) -%0,03 (-%0,16:%0,11) -%0,05 (-%0,13:%0,05) 0,358
Ca+2 PC (1-4 weeks.) %0,1 (-%0,11:%0,25) %0,09 (-700,08:%0,22) 0,964
Ca+2 PC (6th month) %0,09 (-%60,08:%%0,25) %0,12 (-%0,03:%0,32 0,753

Data on the table were expressed as percent change and median (min-max). Negative values in percent change indicate decrease relative to
first measured value after surgery, positive values in percent change indicate increase relative to first measured value after surgery, PC:
Percent change, PTH: Parathormone, Ca+2: calcium
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12t hours. In contrast to the PTH, it was observed that
there was still a trend towards decreasing at median PC
values of blood Ca+2 obtained at postoperative first
day compared with median Ca+2 values obtained at
first postoperative 6-12™" hours. However, there was an
increase in median PC value of blood Ca+2 obtained at
postoperative 1-4" week and sixth month (Table 1).

There were 2 (%5.1) cases of permanent hypocalce-
mia. These two cases were both older than 40 years and
female. They had both undergone surgery for benign
reasons and one of them had hyperthyroidism. There
was no significant difference in comparisons between
groups for permanet hypocalcemia, p>0.05.

When cases were grouped as benign and malign ac-
cording to their histopathologic results, there was no
statistically significant difference between these two gro-
ups according to median PC values of PTH and Ca+2
obtained at postoperative first day, 1-4" week and sixth
month compared with blood median values of PTH
and Ca+2 obtained at postoperative 6-12t hour, p>0,05
(Table 2).

When cases were grouped according to the genders;
it was observed that Ca+2 values were still decreasing
at first postoperative day in both groups. When median
PC values of both of these groups obtained at first po-
stoperative day were compared; it was observed that me-
dian PC value of blood Ca+2 obtained postoperatively
were significantly towards decreasing in female patients
(p<0,05). However; it was also observed that Ca+2 va-
lues at postoperative 1-4" week and sixth month started
to increase and difference in median PC values. was re-
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solved. There was no difference in comparison between
male and female groups in terms of median PC values
of PTH (p>0.05) (Table 3).

Patients were grouped as BMI <25 kg/m? and BMI
>25 kg/m?, then median PC values of postoperative
PTH and Ca+2 were compared. It was found that in-
crease in median PC values of blood Ca+2 obtained at
postoperative 1-4"week in patiens with BMI >25 kg/m?
were less prominent than patients with BMI <25 kg/m?
(p<0,05). However; it was observed that this difference
was resolved in median PC values of Ca+2 obtained at
postoperative sixth month (p>0,05). There was no dif-
ference between two groups in terms of median PC va-
lues of PTH (p>0,05) ( Table 4).

Patients were grouped as aged <40 and >40, then
blood median PC values of PTH and Ca+2 obtained at
first day, 1-4t" week and sixth month compared with
blood median PTH and Ca values obtained at postope-
rative 6-12" hour were calculated. There was no signifi-
cant difference between median PC value of PTH
obtained at postoperative first day. There were increases
in both groups of the PTH values of postoperative 1-
4t week. However; it was observed that median PC
value of PTH was significantly higher in cases older
than 40 years (p=0,007). On the other hand, it was also
found that age had no effect on blood PTH values ob-
tained at postoperative sixth month (p>0,05). When
blood median Ca+2 values obtained at postoperative 6-
12 hour were compared with median PC values of
Ca+2 obtained later; there was no difference between
these two groups (p>0,05) (Table 5).

Tablo 3: Percent Change values of PTH and Ca+2 after surgery according to sex

Pecent Change Benign (n=29) Malign (n=10) p
PTH (6-12.hr) pg/ml 9,9 (0,5:68,2) 8,9 (1,8:43,7) 0,465
PTH PC (Ist day) %0 (-%0,29:%10,87) %0 (-%0,13:%5,56) 0,079
PTH PC (1-4 weeks) %1,83 (-%0,6:%17,8) %0,18 (-%0,11:%12,33) 0,208
PTH PC (6th day) %2,96 (-%0,3:%25,2) %01,67 (-760,06:%13,67) 0,601
Ca+2(6-12. hour) mg/dl 8,1 (7:8.,8) 8,2(7,3:8,7) 0,141
Ca+2 PC (Ist day) -%0,05 (-%60,16:%0,09) -%0,01 (-%0,11:%0,11) 0,028
Ca+2 PC (1-4 weeks.) %0,1 (-%0,11:%0,25) %0,09 (-700,06:%0,22) 0,601
Ca+2 PC (6. month) %0,09 (-%60,08:%%0,32) %0,13 (-%0,05:%0,25) 0,74

Data on the table were expressed as percent change and median (min-max). Negative values in percent change indicate decrease relative to
first measured value after surgery, positive values in percent change indicate increase relative to first measured value after surgery. PC: Per-
cent change, BMI: Body Mass Index, PTH: Parathormone, Ca+2: calcium
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Tablo 4: Percent Change values of PTH and Ca+2 after surgery according to Body Mass Index

Percent Change BMI (kg/m2) < 25 (n=11) BMI (kg/m2) 225 (n=28) P

PTH (6-12. hour) pg/ml 10,05 (2,89:68,24) 9,16 (0,5:55,8) 0,513
PTH PC (Ist day) %0 (-700,02:%10,87) %0 (-%00,29:%09) 0,678
PTH PC (1-4 weeks) %0,39 (-%0,14:%7,58) %1,79 (-%0,6:%17,8) 0,315
PTH PC (6th month) %2,65 (-%0,08:%13,67) %3,01 (-%0,3:%25,2) 0,528
Ca+2(6-12. hour) mg/dl 8,1(7,4:8,6) 8,15(7:8.,8) 0,674
Ca+2 PC (Ist day) -%0,02 (-%60,1:%0,09) -%0,05 (-%0,16:%0,11) 0,188
Ca+2 PC (1-4 weeks) %0,15 (-%0,06:%0,21) %0,07 (-%60,11:%0,25) 0,024
Ca+2 PC (6th month %0,14 (-%0,05:%0,21) %0,08 (-%00,08:%0,32) 0,221

Data on the table were expressed as percent change and median (min-max). Negative values in percent change indicate decrease relative to
first measured value after surgery, positive values in percent change indicate increase relative to first measured value after surgery. PC: Per-
cent change, BMI: Body Mass Index, PTH: Parathormone, Ca+2: calcium

When cases were grouped as having hyperthyroidism
or not; there was no difference between groups in terms
of median PC values of PTH and Ca+2 (p>0,05).

Discussion

For re-function of parathyroid tissue after autotransp-
lantation, functional vascularity must be re-occured.
When parathyroid gland is implanted into muscle, it
probably initiates an angiogenic response and creates a
new microvascular circulation to itself from regional

vasculature in time!?. After these events, tissue becomes
competent for adequate PTH secretion to the circula-
tion. If other parathyroid glands are negatively affected
during surgery; probability of hypocalcemia may in-
crease during time period passed until re-function of
implanted parathyroid tissue. This condition may be an
important cause of hypocalcemia occured during early
postoperative period in cases concurrently underwent
thyroidectomy and parathyroid autotransplantation. In
our study, it was found that median value of PTH which
has a very short half-life were low in first postoperative

Tablo 5: Percent Change values of PTH and Ca+2 after surgery according to age

Percent Change Age<40 (n=10) Age>40 (n=29) p
PTH (6-12.hour) pg/ml 14,7 (3:68,2) 8,3 (0,55,8) 0,465
PTH PC (Ist day) %0 (-%0,29:%0) %0 (-%0,13:%10,87) 0,04
PTH PC (1-4 weeks) %0,3 (-%0,6:%1,75) %2,23 (-%0,11:%17,8) 0,007
PTH PC (6th month) %1,18 (-%0,08:%08,87) %3,07 (-%0,3:%25,2) 0,196
Ca+2 (6-12. hour) mg/dl 8,1(7,7:8,8) 8,1(7:8,8) 0,692
Ca+2 PC (Ist day) -%0,02 (-%0,13:%0,11) -%0,03 (-%0,16:%00,09) 0,495
Ca+2 PC (1-4 weeks) %0,14 (-%0,01:%0,18) %0,1 (-%0,11:%0,25) 0,601
Ca+2 PC (6th month) %0,14 (-%0,08:%%0,25) %0,09 (-%00,07:%0,32) 0,987

Data on the table were expressed as percent change and median (min-max). Negative values in percent change indicate decrease relative to
first measured value after surgery, positive values in percent change indicate increase relative to first measured value after surgery. PC: Per-

cent change, PTH: Parathormone, Ca+2: calcium
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6-12™ hour and it remained low without significant dif-
ference at postoperative first day. Therefore, blood Ca+2
values were found as low and median PC values tended
to decrease at postoperative first day. However; when
median PC values at postoperative 1-4" weeks and sixth
month were evaluated, it was found that there were in-
creases in PTH and Ca+2 values. These findings are li-
kely to suggest aforementioned hypothesis.

Hypocalcemia after thyroidectomy is a frequent
complication. Actually, development of hypocalcemia
is related with multiple factors. These factors causing
hypocalcemia include biochemical factors such as pe-
rioperative PTH levels, preoperative vitamin D levels,
postoperative Ca+2 values as well as clinical factors
such as female gender, Graves disease, presence of pa-
rathyroid autotransplantation or removal of parathyro-
ids unintentionally'!. Patients concurrently underwent
thyroidectomy and parathyroid autotransplantation are
also affected by similar factors. Hypocalcemia in early
period is even frequent in these cases.

Series with preservation of parathyroid glands have
rates of permanent hypocalcemia as %0-%32 whereas
this rate has been reported as %0-%43 in cases under-
went parathyroid autotransplantation'’. However, stu-
dies related with this issue have been reported
considerable reduction of permanent hypocalcemia if
parathyroid autotransplantation was performed in cases
suspected for impaired function’'2. In our study, we
found the rate of permanent hypocalcemia in cases un-
derwent parathyroid autotransplantation as %5. In the
light of rate of permanent hypocalcemia as %?2 after
total thyroidectomy, this rate seems a little higher. We
couldn’t present results of cases without transplantation
due to lack of control group. However, rate of detecting
parathyroid gland was found to be %9 in histopatholo-
gic evaluations after thyroidectomy. In recurrent cases,
this rate was doubled!>. Therefore, it should be noted
that there is also increased risk of injury for other pa-
rathyroid glands in cases required transplantation and
probability of hypocalcemia may be increased.

Various factors play role in hypocalcemia after
thyroidectomy. Risk factors reported by various studies
related with this issue sometimes interfere with each
other. For example, a study reported that gender had no
effect on hypocalcemia whereas in an other study repor-
ted female gender as a risk factor!>. In our study, there
was no significant difference between male and female
patients in terms of blood PTH and Ca+2 levels obtaine
at first 6-12" hour. However, median PC value of Ca+2
levels obtained at postoperative first day tended to dec-
rease more prominently in women. Median PC values
of both PTH and Ca+2 obtained at postoperative 1-4
week and sixth month tended to increase and there was
no difference between groups. This finding is likely to
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support data about increased risk of hypocalcemia in
early postoperative period in female cases.

Probability of hypocalcemia has been reported as in-
creased in young patients'. In our cases, patients were
grouped as aged older than 40 years and younger than
40 years. When median PC values of PTH and Ca+2
were compared, it was found that there were no signifi-
cant differences (p>0.05) in comparison of all median
PC values except only significantly (p<0.05) more in-
creased blood median PC values of PTH obtained at
postoperative 1-4" week in young patients than the pa-
tients older than 40 years. This finding is consistent with
the literature.

Risk of hypocalcemia is correlated with extent of the
surgery. For example, hypocalcemia is more frequently
observed after total thyroidectomy than hemithyroidec-
tomy or subtotal thyroidectomy’. Addition of central
region dissection to the thyroidectomy further increases
risk of hypocalcemia'4. However, there are also several
studies reporting this addition as inefficient on the risk
of postoperative hypocalcemial. In our study; it was ob-
served that there was no significant difference between
benign and malign cases in terms of median PC values
of PTH and Ca+2. This may be related with exclusion
of cases of cancer performed cervical dissection and
performing total thyroidectomy in all cases.

When cases were grouped as BMI< 25 kg/m? and
BMI 225 kg/m?; it was observed that increase of median
PC values of Ca+2 obtained at 1-4™ week was less pro-
minent in overweight patients (p<0.05).

Hyperthyroidism was found to be an independent risk
factor both for transient and permanent hypocalcemia™'>.
In cases with subtotal thyroidectomy;it was reported that
rate of biochemical hypocalcemia was %46 and rate of
symptomatic hypocalcemia was %21. However, hypopa-
rathyroidism is not the only reason of increased frequency
of hypocalcemia in patients underwent thyroidectomy due
to hyperthyroidism. Hungry bone yndrom may also cause
hypocalcemia in these cases'>. However, when we grouped
our cases as having hyperthyroidism or not; there was no
significant difference in median PC values of PTH and
Ca+2. One of the two cases with permanent hypocalce-
mia had hyperthyroidism. However; there was no signifi-
cant difference between groups.

In conclusion, there are considerable changes in con-
secutive blood PTH and Ca+2 values obtained in early
postoperative period. Relations between these changes
and other factors affecting these relations are still an
issue for research and evaluation.
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