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ABSTRACT

Objective: To explore the impact of three different surgery routes for thyroid cancer on the function of
parathyroid.

Methods: Three groups were included: group A-gland lobe removal of one side + ipsilateral lymph nodes
dissection at the central neck area (n = 62); group B-total thyroid removal + unilateral lymph nodes
dissection at neck IV area with/without ipsilateral dissection of neck Il-V area (n = 193); group C-total
thyroid removal + bilateral neck VI dissections with/without lymph nodes dissection of ipsilateral neck I1-
V area (n = 60). Serum parathyroid hormone (PTH) and calcium were tested before and after surgery.
Results: For all groups, both PTH and calcium levels dropped after surgery. There is no difference for
serum PTH and calcium one or four days after surgery between group B and C. Group A had much lower
incidence of hypocalcaemia or hypoparathyroidism, compared B or C (p < 0.05). In group A, artery and
recurrent vein of parathyroid were spared during the surgery, suggesting the importance of this regard.
Conclusion: The larger of surgical area, the higher incidence of hypoparathyroidism. The incidence of
hypoparathyroidism can dramatically drop if artery and recurrent vein of parathyroid are spared during

surgery, as indicated in gland lobe removal with ipsilateral lymph nodes dissection.
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INTRODUCTION

The incidence of thyroid papillary carcinoma increased significantly in the past years (1). It is
very easy for this type of cancer metastasize to the lymph nodes of neck 1V area (2). Once it is
relapsed at this area, the second surgery is generally required, which is usually complicated with
high incidence of recurrent pharyngeal nerve and parathyroid (3). Thus, more and more surgeon
accepted the surgery of thyroid removal with ipsilateral lymph nodes dissection at the first place.

Although a growing studies have been focussed on the impacts of different surgical
routes of the thyroid on the function of parathyroid, it remains unclear which route is most
helpful for retaining the function of the parathyroid and how.

One major route is the partial thyroid removal with limited ipsilateral lymph nodes
dissection (4). In this surgery, as a small surgical field is involved with a rather limited removal
and dissection, the vessels of the parathyroid can be spared as much as possible. The key vessel
is the recurrent vein of parathyroid, which can be spared with cautious surgery (5). Yet, little is
known if this is associated with better parathyroid function.

In this study, we aimed at exploring the different impacts of different surgical routes for
thyroid papillary carcinoma on the function of parathyroid, and how to protect the parathyroid

during the surgery for thyroid removal and lymph nodes dissection.

METHODS AND MATERIALS
General information and inclusion
Among those admitted to the Department of general surgery at Jiangyuan Hospital affiliated

to medical atom research institute of Jiangsu province during January of 2011 to December
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of 2012, a total of 315 patients with thyroid papillary carcinoma were enrolled into this
retrospective study. There were 72 males and 242 females (23% and 77%, respectively), aged at
17-69 years old with a mean age of 44 years.

Inclusion: those without neck surgery or kidney disease; those having thyroid lobe
removal with neck 1V area lymph nodes dissection due to thyroid papillary carcinoma; those
with normal serum calcium and parathyroid hormone levels before surgery without calcium
supplements; asymptomatic of numbness or convulsion of the limbs or face. Ultrasound and fine
needle aspiration were performed in all subjects and pathology was performed in some subjects.

Routine frozen pathology was performed during surgery.

Groups and surgical routes
Surgical areas were determined according to the following criteria.
Group A (n = 62)-thyroid lobe removal: 15 years < age < 45 years; diameter of the carcinoma
< 1.0 cm, without invasion to the capsule; no family history of thyroid cancer or neck radiation;
no metastasis to neck lymph nodes per imaging examination before the surgery and no
significant swollen lymph nodes revealed during surgery.

Group B and C (n =193, 60, respectively)-total thyroid removal with neck IV area lymph
nodes dissection (group B) or neck I1-V area lymph nodes dissection (group C): age is less 15
years or over 45 years; diameter of the carcinoma is over 1.0 cm, with history of neck radiation,
or family history of thyroid cancer, bilateral thyroid nodules, local metastasis to lymph nodes or
remote metastasis, invasive pathology and papillary carcinoma at the isthmus of the thyroid.

Neck IV area lymph nodes dissection will be performed in all subjects (group B and C).
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Those with isthmus metastasis will be dissected bilaterally. Those with lymph nodes metastasis

on imaging before surgery or needle pathology will be dissected for I1-V areas.

Measurements

One day before surgery, one and four days after surgery, serum calcium and PTH will be
determined. The symptoms such as numbness or convulsion of the limbs or face will be
evaluated as well.

Parathyroid hormone was determined with E70 electrochemical luminescence immunity
auto-analyser (Roche Inc), with a normal range of 15-65 ng/L. Calcium level < 15 ng/L was
defined as hypoparathyroidism.

Calcium was tested with P800 automatic biochemical analyser (Roche Inc), with a
normal range of 2.0-2.8 mmol/L. PTH level < 2.0 mmol/L was determined as hypocalcaemia.
Statistical analysis

SPSS 17.0 was used for data analysis. Comparison was performed before, one and four
days after surgery for serum calcium and PTH among three groups with Analysis of variance
(ANOVA). Incidence of hypocalcaemia and hypoparathyroidism was analysed with X? test. Data

was presented as mean + SE. p < 0.05 was regarded as statistical significant.

RESULTS
Changes of serum calcium and PTH before, one and four days after surgery in all groups. All the
subjects had normal levels of PTH and calcium before surgery, and none of them required for

prophylactic calcium supplements after surgery. When symptomatic for hypocalcaemia,
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the subjects were given oral or infusion of calcium. All the subjects had normal levels of PTH
and calcium six months after the surgery and none had permanent hypoparathyroidism.
As shown in Figure. 1A, serum PTH was significantly decreased after surgery in all

groups (p < 0.05), and there is no difference between one and four days after surgery.
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* * *
60 .3 * S
50 O Preoperative
o % @ 1 day-postoperative
2 i W 4 day-operative
T 30
o
5 20
<&
9 0
0 , ,
Surgical approach A B C
n=62 n=193 n=60

Fig. 1A: the changes of serum level of calcium after different thyroid surgical routes (mean + SE).
*p < 0.05, compared with preoperative level.

Figure. 1B showed serum calcium levels, which are consistent with those of PTH. This

suggested that the surgery of thyroid may injure parathyroid and have a negative impact on its

function.
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Fig. 1B: *p < 0.05, compared with preoperative level.
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Comparison of changes PTH and calcium before surgery and four days after surgery among
groups.

As shown in Table 1, the serum calcium level dropped dramatically in all groups after
surgery, most significant in group C, followed by group B and the least in group A (p < 0.05 for
C vs B, C vs A). For PTH changes, there was no difference for groups B and C. Group A had
significant less changes than group B or C (p < 0.05), suggesting thyroid lobe removal +

ipsilateral lymph nodes dissection had less impact in deteriorating function of parathyroid.

Table 1. Serum PTH and calcium of preoperative and four-day postoperative in different thyroid
surgical routes. (Mean + SE)

surgical routes N Serum PTH Serum
(ng/L) Calcium (mmol/L)
A 62 7.73+1.73 0.14 £ 0.02
B 193 19.90 + 1.27 0.28 £ 0.02
C 60 22.67 £2.42 0.34+0.03

Note: p < 0.05 among groups for calcium level, highest in group C and lowest in group A. There is no difference
between B and C for PTH. PTH is lower in group A than those of B or C (p < 0.05).

Comparison of incidence of hypocalcaemia, hypoparathyroidism and symptomatic
hypocalcaemia among groups. Diagnosis was determined as mentioned in the methods. As
shown in Table 2, among all subjects, 106 had hypoparathyroidism, with an incidence of
33.65%; 170 had hypocalcaemia, with an incidence of 53.97% and 108 had symptomatic

hypocalcaemia, with an incidence of 34.29%. There was no difference between group B and C
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for the above mentioned incidences. But the incidences in group A were much lower than those

of group B or C (p < 0.05).

Table. 2: The incidences of hypoparathyroidism, hypocalcaemia and symptomatic
hypocalcaemia

surgical routes N Low serum PTH Hypocalcaemia Symptomatic
hypocalcaemia
A 62 0 11 (17.74%) 0
B 193 77(39.9%) 118(61.14%) 78(40.41%)
C 60 29 (48.33%) 41 (68.33%) 30 (50%)

Note: For the incidences of hypoparathyroidism, hypocalcaemia and symptomatic hypocalcaemia, there was no
difference between group B and C. Group had much lower incidence compared B or C (p < 0.05).

DISCUSSION

Hypoparathyroidism is a common complication of thyroid surgery, affecting life quality of
postoperative patients badly (6). During the surgery, the damage and injury of parathyroid
vessels is a major reason for postoperative hypoparathyroidism (7, 8). Our study showed that
different calcium and PTH level with different surgical routes for thyroid, suggesting the
importance of the routes. It demonstrated that in group B and C, which had a rather large surgical
field, the incidences of hypoparathyroid, calcaemia and symptomatic calcaemia were higher. In
group C, with a partial thyroid gland removal, the above mentioned incidences were much lower.
The major difference between these routes are that in group C, there was better protection for
more than two pieces of parathyroid glands, especially the protection of recurrent vein of thyroid.

This is consistent with the previous studies by Thomusch et al (9, 10). This protection is more
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effective and important than those with autologous graft, as suggested by the report by
Kihara et al (11, 12). Both our and other studies suggested the importance of maintaining
original parathyroid glands as well as their blood and nerve supplies, with a partial removal of
the thyroid gland and limited dissection of lymph nodes (13-18).

The most important vessel and nerve of parathyroid are the recurrent vein and nerve,
which are located behind the thyroid gland and thus easily injured during the procedure (20, 21).
As we hypothesized, with limited surgical field and removal, these vessel and nerve can be
spared as much as possible. Our result supported this hypothesis, as shown in group A, in which
the partial removal has spared both the vessel and nerve significantly. Thus, it has a great
potential to retain the parathyroid function and benefit the patients from the long run. This is
consistent with some previous reports (22, 23).

Yet, our study had limitations. In our study, it did show inconsistence of changes of PTH
or calcium. As serum calcium level may be affected by multiple factors, such as fasting,
inadequate fluids, drugs, squeezing during surgery, surgical stress, and hormones changes, we
believe that serum PTH may be a better indicator of parathyroid function.

In conclusion, our study suggested that partial removal of thyroid with limited dissection
of the lymph nodes is more effective route to avoid postoperative hypoparathyroid, largely due to

the protection of recurrent vein and nerve of the gland.
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