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Abstract
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Background and Aims: Surgery plays an important role in the treatment of thyroid disease, and
hypoparathyroidism is one of the common complications of thyroid surgery. However, different kinds of thyroid
pathologies have different indications for different types of thyroid surgery, which may exert different impacts
on parathyroid function. This study was conducted to investigate the differential influences of different types of
thyroid surgery on parathyroid function and analyze the reasons.

Methods: The clinical data of 319 eligible patients who underwent thyroid surgeries from April 2017 to March
2019 were retrospectively analyzed. Of the patients, 111 cases underwent unilateral thyroid lobectomy (unilateral
resection group), 107 cases underwent bilateral thyroid lobectomy (bilateral resection group), 71 cases underwent
bilateral thyroid lobectomy with central lymph node dissection (bilateral resection plus level VI dissection group),
and 30 cases underwent bilateral thyroid lobectomy with central and lateral neck dissection (bilateral resection
plus level II-VI dissection group). During the operation, 1-2 points on the capsule around the affected side close to
the isthmic region were selected, and 0.1-0.2 mL of nanocarbon suspension was injected at each point. Meticulous
capsular dissection technique was adopted in all patients for in-situ preservation of the parathyroid glands. If
the parathyroid glands failed to be retained in situ, they were immediately cut into pieces or homogenates and
reimplanted into the sternocleidomastoid muscle. The changes in parathyroid hormone (PTH) and blood
calcium levels before and after surgery as well as the incidence rates of postoperative hypoparathyroidism and
hypocalcemia among groups of patients were observed and compared.

Results: The preoperative general data and PTH and blood calcium levels showed no significant differences
among groups (all P>0.05). After surgery, both PTH and blood calcium levels were significantly decreased in all
groups compared with their preoperative levels (all P<0.01), but their decreasing amplitudes were significantly
magnified with the expansion of surgical scope, namely unilateral resection group < bilateral resection group <
bilateral resection plus level VI dissection group < bilateral resection plus level II-VI dissection group, and all
differences had statistical significance (all P<0.05). The incidence rates of hypoparathyroidism and hypocalcemia
were likewise increased with the expansion of surgical scope, and in unilateral resection group, bilateral resection
group, bilateral resection plus level VI dissection group and bilateral resection plus level II-VI dissection group,
the incidence of hypoparathyroidism was 9.9%, 32.7%, 56.3% and 73.3%, and the incidence of hypocalcemia was
0, 1.9%, 19.7% and 50.0%, respectively. Follow-up was conducted for 24 weeks in all patients, and no permanent
hypoparathyroidism was noted.

Conclusion: All kinds of thyroid surgery have certain impacts on the parathyroid function, and the possibility
of parathyroid injury and risk of the occurrence of hypoparathyroidism will increase with the expansion of the
surgical scope. So, the protective measures for parathyroid glands should be adopted in all thyroid surgeries, with
meticulous dissection and reduced interference in the blood supply of the parathyroid glands, and thereby to
decrease the incidence of hypoparathyroidism as far as possible.

Thyroid surgery; Postoperative Complications; Hypoparathyroidism
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Table 1 The age and sex constitution of the groups of patients
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A [n (%) ]
L 23 (20.7) 12 (11.2) 13 (18.3) 4(133)
@ 88 (79.3) 95 (88.8) 58 (81.7) 26 (86.7) 402 0.26
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Figure 1 Intraoperative pictures

A: Negative contrast of the parathyroid gland after nanocarbon injection (positive contrast of the lymph

nodes in the blue circle, and negative contrast of the parathyroid gland in the green circle); B:Left inferior parathyroid gland and its

feeding vessels (left inferior parathyroid gland in the clamping point)
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MARTT S ARET7 d PTHZEMR KGR, 53508
(5.21+0.07) pg/mL, (8.47+4.04) pg/mL,
(18.23+0.84) pg/mL. (22.58+1.13) pg/mL,
FUMPTHEMBY A G257 (¥P<0.05)
2.2 Mm55KFHEN

FHATMMB K IFLEEELSEITEE X
(P>0.05) o FHAARNE3 difil 557K 35 5 AT B 5
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TR B B G O, R R ] 5 4 < U )
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UM B+ 11~ VIX 3 H A AR [T 5 ARJE3 difiL 457K
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x2 BARFEAREFPTHKELLR (pg/mL, x+s)
Table2 Comparison of the PTH levels before and after surgery among groups (pg/mL, x+s)

2051 AR Al 1d ARJE3d R 7d F p
PAMILIBRAL (n=111) 41.68+11.39  31.34+12.19 33.21+11.96 36.47 +11.32 97.09  <0.01
KUMIBRAL (n=107 ) 4160+ 1148 2532 +14.92" 28.50 + 17.55" 33.13 + 15.52" 105.91 <0.01
ST +VI XIiEH4H (n=71)  39.19+11.98  15.15 + 10.29"? 17.07 £ 11.13"? 20.96 £ 12.82"%  196.77 <0.01
WU +1~VI X EFI2H (n=30) 39.43+10.15 12.79+10.79"2Y 1352+ 114677 16.85+11.28"?% 90.96 <0.01

F 1.00 32.08 28.92 31.94 — —

P 0.39 <0.01 <0.01 <0.01 — —

T 1) SR DIERAUR IR ] 8 LA, P<0.055 2) SXUMBIERAUAH RN ] 3 LA, P<0.05;5 3) SXUMBIER +VI X141

AHTRTEHA] 5 %, P<0.05

Note: 1) P<0.0S vs. unilateral resection group at the same time point; 2) P<0.0S vs. bilateral resection group at the same time point; 3) P<0.05

vs. unilateral resection plus level VI dissection group at the same time point

x®3 BAHARFEARBEMEEKELE (mmolll, x+s)

Table 3 Comparison of the blood calcium levels before and after surgery among groups (mmol/L, x+s)

215 AR AJE 3d F P
FAMIIRRAL (n=111) 232 +0.07 228 +0.07 9.18 <0.01
KUMAIERL (n=107 ) 2.32+0.06 2.22 +0.08" 17.77 <0.01
FUMBIEE +VI XiEH4H (n=71) 2.33 £0.06 2.15+0.13"? 12.03 <0.01
FUMIE: +II~VI X352 (#=30) 2.31+0.01 2.05+0.15"% 11.32 <0.01
F 0.39 50.44 — —
P 0.76 <0.01 —

e 1) 5 B4 A R A a) b
AR ] A] 5 L%, P<0.05

P<0.05; 2) 50U EIBRA AR ] 5 b4, P<0.05; 3) ‘?XXM}“!UJB%HIDHJJ?H

Note: 1) P<0.0S vs. unilateral resection group at the same time point; 2) P<0.0S5 vs. bilateral resection group at the same time point; 3) P<0.0S

vs. unilateral resection plus level VI dissection group at the same time point
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4 R 55 IR D e DaR 1 & A BRI TR, A e
9.9% . 32.7%. 56.3%. 73.3%, WA lLE, %%
WHG %3 X (HP<0.05) o £ 4 1A% 45 ifi hE
M & EFRA G 2R (P<0.01) 5 HMYIER4
ARG TCAR ML ES B B, XU BR AL s B gk

+VIK G . AU R + 11~ VX 5 459 28 0% 45 1fi i
KRG E, W N1.9% . 19.7% . 50.0%,
AN, 2RYAESEIT¥FEX (HP<0.05)
(#£4) .

x4 BERERRZRIERBRSRBMELERER [0 (%) ]

Table 4 The incidence rates of postoperative hypoparathyroidism and hypocalcemia in each group [ (%)]

2R FUIR 22 IR T e iR (IS I
MBI (n=111) 11 (9.9) 0(0.0)
SUMAIERLH (n=107 ) 35 (32.7) " 2(19) "
XU +VI X IEFI4L (n=71) 40 (56.3) " 14 (19.7) "
BUMEIE +11~VI [X3542H (n=30) 2 (733) " 15 (50.0) "7
X’ 3422

P

<0.01

He 1) SRMDIRALE, P<0.05; 2) SXUNVIBRALLEL, P<0.05; 3) SXUNTIER +VI XIFHA LA, P<0.05
Note: 1) P<0.0S vs. unilateral resection group; 2) P<0.05 vs. bilateral resection group; 3) P<0.05 vs. unilateral resection plus level VI dissection group

2.4 BEIHER
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