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The effects of inferior thyroid arteries ligation type on
post-thyroidectomy clinical hypocalcemia in nontoxic

multinodular goiter

Nontoksik multinodiler guatr olgularinda inferior tiroid
arterlerin baglanma tipinin tiroidektomi sonrasi klinik

hipokalsemi Uzerine etkisi
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Ozet

Amag: Tiroidektomi sonrasi klinik hipokalsemi tize-
rinde inferior tiroid arterlerin baglanma tipinin etkisini
arastirmak.

Gereg ve Yontem: Bu ¢alismada, 2006 Haziran ve 2010
Ocak tarihleri arasinda tiroidektomi yapilmis 230 hasta
incelendi. Grup 1’de bilateral total tiroidektomi sirasinda
bilateral inferior tiroid arterler trunkal olarak baglandi
(n=104), grup 2’de baglama periferik olarak yapildi
(n=126). Tlim hastalarda serum kalsiyum, fosfor, alkalen
fosfataz diizeyleri preoperatif olarak olgiildii. Hipokal-
seminin klinik semptom ve isaretleri de postoperatif de-
gerlendirildi. Eger hipokalsemi semptomu varsa serum
kalsiyum diizeyleri olgtildii.

Bulgular: Grup 1 ve 2 arasinda, postoperatif 1, 2, 3. giin-
lerde klinik hipokalsemide anlamli farkliliklar vardi
(p<0.05). Klinik hipokalsemi, postoperatif 1, 2, 3. giin-
lerde sirasiyla 13 (%72.22), 2 (%11.11) ve 3 (%16.66) has-
tada tespit edildi. Tiim hastalarda, klinik hipokalsemi
postoperatif 30. giine kadar diizeldi. Kalici hipokalsemi
hi¢bir hastada gézlenmedi.

Sonug: Toksik olmayan multinodiiler guatr i¢in bilateral
total tiroidektomi sirasinda inferior tiroid arterlerin
baglanma tipinin tiroidektomi sonrasi klinik hipokalse-
miyi postoperatif erken donemde anlaml olarak etki-
ledigi sonucuna varildi.

Anahtar sozciikler: inferior tiroid arter, baglama, klinik
hipokalsemi
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Abstract

Aim: To investigate the effect of ligation type of the in-
ferior thyroid arteries on occurrence of post-thyroidec-
tomy clinical hypocalcemia.

Methods: This retrospective study was conducted on 230
patients, who had undergone surgery between June 2006
and January 2010. In group 1, bilateral inferior thyroid
arteries were ligated truncally during bilateral total thy-
roidectomy (104 patients), whereas in group 2 ligation
was performed peripherally (126 patients). Serum cal-
cium, phosphorus, and alkaline phosphatase levels were
measured preoperatively in all patients. Clinical symp-
toms and signs of hypocalcemia were evaluated postop-
eratively. Serum calcium levels were measured if there
were symptoms of hypocalcemia.

Results: There were statistically significant differences in
clinical hypocalcemia between groups 1 and 2 on the 1st,
2nd, and 3rd postoperative days (p<0.05). The incidence
of transient clinical hypocalcemia was 14.42% in group
1, and 2.38% in group 2. All patients responded well to
calcium treatment and clinical hypocalcemia improved
within 30 days postoperatively. Permanent hypocalcemia
was not observed in any patient.

Conclusion: It was concluded that the type of ligation
of the inferior thyroid arteries used during bilateral total
thyroidectomy for non-toxic multinodular goiter signifi-
cantly affects post-thyroidectomy clinical hypocalcemia
during the early postoperative period.

Keywords: inferior thyroid artery, ligation, clinical
hypocalcemia
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Introduction

Hypoparathyroidism continues to be a frequent and
challenging complication following bilateral total thy-
roidectomy. Transient hypocalcemia has been reported
to occur in 20-83% of these patients.'-

Permanent hypocalcemia may rarely develop follow-
ing thyroidectomy. While excision of the parathyroid
glands and vascular insufficiency are known to lead to
permanent hypocalcemia, there are a variety of factors
which may be responsible for the occurrence of transient
hypocalcemia.!*® One of these factors is vascular insuf-
ficiency of parathyroid glands due to the ligation of su-
perior and inferior thyroid arteries. Surgical technique
has a great impact on the development of this condition.

Some researchers advance that none of the inferior thy-
roid arteries (ITAies) should be ligated in thyroidectomies
or that, if they need to be ligated, that this be performed at
the nearest point of entrance to the thyroid gland, in order
to protect the parathyroid branch of the ITAies.!*%!! In
some studies, it was reported that truncal ligation of ITAies
did not lead to damage to parathyroid functions.!>!3

In this study we investigated the effect of type of lig-
ation of bilateral ITAies on post-thyroidectomy clinical
hypocalcemia.

Materials and Methods

Two hundred and thirty patients who had undergone bilat-
eral total thyroidectomy for non-toxic multinodular goiter
in the Department of General Surgery of the Gaziantep
University Faculty of Medicine between June 2006 and Jan-
uary 2010 were included in this retrospective study. To ob-
tain homogenized groups, only patients who were 25 years
old or more, who had non-toxic benign thyroid pathology,
who did not have preoperative laboratory and clinical
hypocalcemia or any skeletal pathology, who had not re-
ceived preoperative and postoperative blood transfusions,
and who had no other pathology or endocrine disease that
might affect calcium metabolism, were included in the sam-
ple. All patients underwent surgery primarily for bilateral
non-toxic multinodular goiter. Patients who had concomi-
tant parathyroid disease or a history of taking drugs that
could affect calcium metabolism or in whom unilateral
truncal ligation of the inferior thyroid artery was performed
were excluded from the study. Patients who had undergone
subtotal thyroidectomy, unilateral thyroidectomy, total thy-
roidectomy and neck dissection as well as cases who had
any other thyroid diseases were also excluded. A total of
298 patients were eligible for the study. Thirty eight patients
were excluded because of documentation problems and an
additional thirty patients because they had not regularly
complied with the follow-up program.

The documentation of the patients was studied care-
fully. The hospital record of each patient contained ade-

quate history and physical examination data. Preoperative
vocal cord examinations were performed if the patient had
a voice problem. Patients were separated into two groups
according to type of ligation of ITAies. Patients in group 1
(n=104) had undergone ligation of the trunks of the infe-
rior thyroid arteries lateral to the recurrent laryngeal nerve.
In group 2 (n=126), these arteries were ligated peripherally.

All patients had been informed about the operation
and given their informed consent to the procedures
prior to the surgery and to the intervention.

The temperature of the operating theatre was 25-
26°C. In all patients the operation was performed under
general anesthesia. The same anesthetic procedure (in
induction: 0.5 mg/kg vecuronium and 2 mg/kg propofol,
fentanyl 2 mg/kg; in maintenance: 33% O, with 67%
N,O and 1% isoflurane) was used in all patients.

All operations were performed by the same two sur-
gical teams.

A standard technique was used in all operations. The
middle thyroid veins were ligated on both sides and cut.
The inferior laryngeal nerves were located first if there
was no other problem. The superior thyroid vessels were
ligated and cut. Bilateral ITAies were ligated truncally on
the lateral side of the neck, adjacent to the carotid sheath
(Group 1), or peripherally on the nearest site to the thy-
roid gland (Group 2). The recurrent laryngeal nerves were
identified in all patients. The isthmus was separated from
the trachea and cut. Resection was made by protecting the
posterior capsule of the lobes and the parathyroids. Post-
operative fluid balance was provided in all patients.

In each patient the serum calcium, phosphorus, and al-
kaline phosphatase levels were measured preoperatively.
Postoperative serum calcium level was measured if there
were symptoms of hypocalcemia. Calcium, phosphorus
and alkaline phosphatase levels were evaluated by using a
Roche/Hitachi Modular Analytics system (Roche Diagnos-
tics, Indianapolis, USA). The normal serum level ranges
for calcium, phosphorus, and alkaline phosphatase are 8.4-
10 mg/dL, 2.3-4.7 mg/dL, and 40-150 TU/L respectively.

The patients were evaluated preoperatively for symp-
toms and signs of clinical hypocalcemia and also on the
1, 2, 3rd and 30th postoperative days. All patients were
also examined for presence of paresthesia in the perioral
region and in the extremities. Positive findings for
Chvostek or Trousseau signs, presence of carpopedal
spasm, convulsion and laryngospasm were also
recorded in all patients.

Transient clinical hypocalcemia was defined as a
serum calcium level lower than 8.4 mg/dL, with symp-
toms or signs of hypocalcemia that would disappear
within 6 months of treatment. Permanent hypocalcaemia
was defined as a conditiom requiring continuous treat-
ment of hypocalcemia for a period exceeding 6 months.

In postoperative follow-up, the patients were asked
standard questions about symptoms of hypocalcemia.
A physical examination was done to investigate signs of
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hypocalcemia. All patients were followed for 8-12 (me-
dian 10 months) months after the surgery. Postoperative
calcium treatment was started if there were symptoms
or signs of hypocalcemia.

The Chi square test was used to compare group 1
and group 2 for clinical hypocalcemia. A two-paired t
test was used to compare the two groups for clinical
hypocalcemia during the 30-day postoperative period.

The results were considered statistically significant
if the p value was less than 0.05.

Results

Preoperative serum calcium and phosphorus concentra-
tions were within normal ranges in all patients. Serum cal-
cium levels were between 6.5 and 7.4 mg/dL in patients in
groups 1 and 2 who were clinically hypocalcemic postop-
eratively. Statistically significant differences (p<0.05) in
calcium levels were noted between preoperative and post-
operative 1%, 204 34 days and the 30th postoperative day
levels. Transient clinical hypocalcemia was observed in 15
patients in group 1, and in 3 patients in group 2 whose
serum calcium levels were under 8.4 mg/dL during the 1%,
2nd ] or 3 days postoperatively. Perioral and extremities
paresthesia and a positive Chvostek sign was observed in
these patients. Calcium gluconate was administered by in-
travenous infusion (1mg/kg/hr) in combination with oral
calcium carbonate (1000 mg of elemental calcium twice a
day) to these patients, With this treatment, the symptoms
completely disappeared and the serum calcium level re-
turned to normal. at the end of a period of 4 to 30 days.
Calcium treatment was tapered and discontinued.

The incidence of transient clinical hypocalcemia was
14.42% in group 1, and 2.38% in group 2. There was a sta-
tistically significant difference between the two groups in
incidence of transient clinical hypocalcemia (p<0.05).
Transient clinical hypocalcemia improved within 30 days
postoperatively (Table). There was a statistically signifi-
cant difference between the two groups for the period of
postoperative clinical hypocalcemia (p=0.000387).

Neither permanent hypocalcemia nor recurrent la-
ryngeal nerve damage were observed in any patient.

Histopathology of the specimens showed that
parathyroid glands were removed accidentally in three
patients in the truncally ligated group.

Discussion

Hypocalcemia is one potential complication of thyroid
surgery. To reduce postoperative clinical hypocalcemia in
total thyroidectomy, a good knowledge of cervical
anatomy is mandatory.'!” Both surgical teams who per-
formed the thyroidectomies in this study had an excellent
knowledge of cervical anatomy. The prevalence of tem-
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porary hypocalcemia is frequently linked to bilateral thy-
roidectomies. Symptomatic hypocalcemia is rarely seen
and the prevalence of permanent hypocalcemia is even
rarer. Prevalence rates of post-thyroidectomy hypocal-
cemia vary depending on type of thyroidectomy, hospital,
type of thyroid pathology and surgical experience of the
team.'” In this study, postoperative temporary clinical
hypocalcemia was diagnosed in 18 (7.82%) patients. These
patients recovered between the 4th and 30th postoperative
days. Of these eighteen patients, 15 (14.42%) were from
the group whose ITAies were ligated truncally and 3
(2.82%) were from the group whose ITAies were ligated
peripherally. The difference in the prevalence of clinical
hypocalcemia between the two ligation methods was sta-
tistically significant. There were no other important fac-
tors that might influence the occurrence of clinical
hypocalcemia in each group because all patients had sim-
ilar characteristics (all underwent total thyroidectomy and
had the same thyroid pathology). It was thought that tem-
porary vascular insufficiency due to dissection and type
of ligation was responsible for the higher prevalence.

It is said that parathyroid glands are supplied mainly
by ITAies and parathyroid infarct may occur during thy-
roidectomy because of the ligated ITAies which may
lead to postoperative hypocalcemia.!* Some studies rec-
ommend that ITAies should not be ligated from lateral
to trunk in order to protect the blood flow and if it is to
be ligated in this way, it should be ligated after the point
where the parathyroid branch separates. It is stated that
in this way vascular structures can be preserved, parathy-
roid glands can be supplied and at the same time hemo-
stasis is improved.'-!! The advantages of protecting the
parathyroid glands from injuries include reduced hospi-
tal stay time, shorter period of hypocalcemic symptoms,
good patient psychology, and quicker return the work.!¢
In this study, patients in group 2 (peripheral ligation of

Table: The period of postoperative clinical hypocalcemia

Groups and Period of Postoperative Clinical Hypocalcemia
(Recovery days)

Group 1 (Truncal Ligation) Group 2 (Peripheral Ligation)

7. days
9. days
12. days
7. days
10. days
11. days
26. days
8. days
24. days
29. days
19. days
22. days
26. days
17. days
16. days

4. days
7. days
6. days
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ITAies,) performed significantly better than those in
group 1 (truncal ligation of ITAies). The advantages of
peripheral ligation of ITAies include a lower rate of
hypocalcemia and a reduced period of postoperative
clinical hypocalcemia. Many previous studies have re-
ported that parathyroid glands can be supplied by tra-
cheal, esophageal arteries and the vessels and collaterals
from nearby tissues thus the functions of parathyroids
can not easily be interrupted. Previous studies also state
that postoperative serum calcium levels were not affected
when ITAies were ligated bilateral truncally from the lat-
eral to the recurrent laryngeal nerves.!?!5 In addition, a
decrease in blood flow measurements of the parathyroid
glands were reported in patients whose ITAies were lig-
ated using a laser-Doppler flowmeter.'¢!8 In this study,
it was found that the blood flow of the parathyroids does
not depend only on the ITAies, but that they are also
supplied by different regions. In this present study we
found a statistically significant difference in prevalence
of postoperative clinical hypocalcemia and serum cal-
cium levels between patients with truncally ligated
ITAies and those with peripherally ligated ITAies. It was
therefore concluded that the supply to the parathyroid
glands is interrupted and the supply from neighboring
tissues is insufficient if ITAies are ligated bilaterally and
truncally. Our results indicate that in non-toxic multin-
odular goiter cases, ligating ITAies from the trunk
caused a higher rate of long-period hypocalcemia as
compared to ligating peripherally.

To avoid postoperative clinical hypocalcemia in total
thyroidectomy, ITAies must be ligated peripherally. The
peripherally ligated group will have a lower prevalence of
clinical hypocalcemia and a reduced period of hypocal-
cemia. These advantages will result in reductions in the
duration of hospitalization, in the use of medicines, costs,
and patient discomfort. It will also facilitate earlier return
to work. The procedure is also quicker, allowing the sur-
geon to treat additional patients.

Resected parathyroids were shown to be an impor-
tant risk factor for postoperative clinical hypocal-
cemia.”” Meticulous dissection is very important in
order to protect the parathyroids and to reduce postop-
erative clinical hypocalcemia.!'® In this study, parathy-
roid glands were removed accidentally in three patients
in the truncally ligated group. In these patients clinical
hypocalcemia showed longer duration than the other
hypocalcemic cases in the group. We thought that re-
sected parathyroids also had a role in clinical hypocal-
cemia for these patients. Surgical experience is also very
important to avoid parathyroid damage.!’

In conclusion, this study shows that the probability
of postoperative clinical hypocalcemia was reduced in
total thyroidectomies for non-toxic multinodular goiter
by ligating ITAies peripherally. The period of postop-
erative clinical hypocalcemia was also shorter when the
ITAies were ligated peripherally rather than truncally.
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