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Abstract. Objective: To explore the characteristics of parathyroid gland ( PG ) injury in
thyroid surgery from the perspective of ultrasound imaging, and to reduce the risk of
parathyroid gland injury caused by surgery. Methods: A total of 39 cases of PG damage
( including 29 cases of total thyroidectomy plus central lymph node dissection and 10
cases of total thyroidectomy ) operated in our hospital from 2008 to 2018 were
reviewed. Ultrasonography and related laboratory examinations were performed before
and after operation. The number and changes of PG display before and after operation
were compared and analyzed according to related laboratory results and clinical
symptoms. Results: Among the 19 cases of total thyroidectomy plus central lymph
node dissection, 2 cases had intraoperative convulsions with immediate blood calcium
of 1.4 mmol / L and 1.6 mmol / L, and the blood calcium was still less than 1.9 mmol /
L one year later. Compared with preoperative ultrasound examination, PG in the same
site did not show 4 cases, while the remaining 17 cases had hypocalcemia of varying
degrees within 3 months after surgery, with the lowest blood calcium of 1.65 mmol / L.
Compared with preoperative ultrasound examination, PG in the same site did not show
19 cases, and PG in the other 15 cases showed uneven echo reduction and blurred edges.
Seventeen patients with complete thyroidectomy had hypocalcemia of varying degrees
within one month after operation, with the lowest calcium level of 1.67 mmol / L.
Compared with the same PG in the preoperative ultrasound examination, no 18 PG
were found, and the echo of another 16 PG was unevenly reduced. One week after
thyroidectomy, blood calcium in 2 cases was the lowest of 1.7 mmol / L, and returned
to normal after 1 week. Compared with the same part of PG in ultrasound examination
before operation, no PG was found in 1 case, and the echo of another 2 PG was
unevenly reduced. One case of partial thyroidectomy did not show one PG in the same
part compared with the preoperative ultrasound examination, and no obvious
hypocalcemia was found. The total number of PGs decreased by 43 in 39 thyroid
surgeries, 26 in the double upper region and 17 in the double lower region. A total of 33
pg echoes changed, 18 in the double upper region and 15 in the double lower region. the
damage rate of pg in the upper region ( 44 / 76 ) was higher than that of pg in the lower
region ( 32 / 76 ), ( = 12.8, p ＜ 0.05 ). 69.7 % ( 23 / 33 ) of the 33 pgs whose echo
changed had a lower blood flow signal than before, and 10 pgs showed uneven
enhancement when they reached the peak by contrast-enhanced ultrasound. Conclusion:
Thyroid surgery is easy to damage parathyroid glands. Ultrasound examination of
parathyroid glands in patients with hypocalcemia after surgery can understand the
damage of parathyroid glands and provide imaging basis for clinical practice.

1 Introduction
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The hypoparathyroidism caused by surgical injury of parathyroid glands is a group of
clinical symptoms, referred to as hypoparathyroidism syndrome, Hypoparathyroidism
( HP ), with various clinical manifestations: increased neuromuscular excitability,
hypocalcemia and hyperphosphatemia, decreased blood parathyroid hormone ( PTH ),
even hand-foot convulsions, epileptic seizures, etc. This article summarizes the cases of
parathyroid gland damage caused by thyroid surgery in our hospital in the past 10 years
and reports as follows:

1.1 General data

A total of 39 cases of parathyroid damage ( total thyroidectomy plus neck lymph node
dissection in 19 cases, total thyroidectomy in 17 cases, unilateral thyroidectomy in 2
cases, partial thyroidectomy in 1 case ) operated in our hospital from 2008 to 2018 were
analyzed retrospectively, 17 males and 22 females, aged 20 - 65 years, with an average
age of ( 45 3.4 ) years. Both preoperative and postoperative ultrasound examinations
and related laboratory examinations were performed, and preoperative blood calcium,
phosphorus and PTH examinations were in the normal range. During the operation to
the half year after operation, there were different degrees of hypocalcemia, the lowest
was 1.4 mmol / L, clinical manifestations included 2 cases of intraoperative
convulsions, 19 cases of frequent spasms of calf muscles in the first month after
operation, and 18 cases of numbness of upper limbs and mouth.

1.2 Instruments and Methods:

The French Sonic Ultrasound Diagnostic Instrument is used for routine ultrasound,
with 15 - 4 MHz probe. The examination position is in the supine position, with the
pillow under the shoulder and the head tilted back to fully expose the front of the neck,
with the head tilted to one side if necessary. The scanning range is from the jaw down to
the suprasternal fossa with both sides reaching the outer edge of the common carotid
artery. Based on the thyroid gland, parathyroid glands are commonly divided into the
upper right region, the lower right region, the upper left region and the lower left region.
Ultrasound images most likely to be parathyroid glands are screened by one-by-one
exclusion method, and the location, size, boundary, internal echo and blood flow are
recorded. The number and echo changes of parathyroid glands before and after
operation are compared and analyzed. Sono Vue was used as contrast agent in
contrast-enhanced ultrasound with Philips IU22 ultrasonic diagnostic instrument, probe
frequency L3 - 9 MHz. Before use, 0.9 % saline 5ml was injected into Sono Vue
powder, and after shaking well, 2ml was injected through elbow vein bolus and the time
was counted, and the observation time was not less than 3 minutes.

1.3 Reference standard

Blood biochemical normal value: blood calcium 2.1 ~ 2.6 mmol / L; 0.8 - 1.6 mmol / L
of blood phosphorus; PTH 12~65pg/ml。 Hypocalcemia [ 1 ]: Serum calcium is less
than 1.9 mmol / L; Permanent hypoparathyroidism [ 1 ]: Calcium and PTH did not
return to normal after 6 months.

1.4 Statistical processing
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SPSS 17.0 software was used to statistically analyze the data. the statistical description
of the measurement data was expressed was ±ｓ , and the statistical method of the
count data was tested. the difference was statistically significant with p＜0.05.

2 Results

2.1 Post-operative re-examination Ultrasound Results:

All the patients in the group were re-examined ultrasound within 3 months after
operation, 2 of the 19 cases underwent total thyroidectomy plus neck lymph node
dissection suffered from permanent hypoparathyroidism, with a total decrease of 4 pg
compared with pre-operative ultrasound examination, 19 pg in the remaining 17 cases
compared with pre-operative ultrasound examination, 15 pg with uneven echo
reduction and blurred edges, and reduced blood flow signals detected by color Doppler
ultrasound. Total thyroidectomy in 17 cases reduced PG by 18 compared with
preoperative ultrasound examination, while 16 PG had uneven echo reduction and
uneven echo, and color Doppler ultrasound reduced blood flow signal. Compared with
preoperative ultrasound examination, PG in 2 cases of thyroid lobectomy decreased by
1, while PG in 2 cases showed uneven echo and blurred boundary, and internal blood
flow signal decreased by color Doppler ultrasound. One case of partial thyroidectomy
reduced PG number by one compared with preoperative ultrasound examination. In 39
cases of thyroid surgery, the number of pgs decreased by 43, 26 in the double upper
region and 17 in the double lower region, with 33 pg echoes changing, 18 in the double
upper region and 15 in the double lower region. the injury rate of pg in the upper region
( 44 / 76 ) was higher than that of pg in the lower region ( 32 / 76 ), ( = 12.8, p＜0.05. ).
The blood flow signal of 69.7 % ( 23 / 33 ) of PG with changed echo decreased
compared with the previous one. Ten PG were examined by contrast-enhanced
ultrasound and showed uneven enhancement in 21 - 48s after injection of contrast agent.
( See Table 1 for changes and positions of ultrasonic parathyroid glands after
operation )

2.2 Related blood biochemical results

All patients undergoing thyroid surgery have blood calcium, phosphorus and PTH -
related biochemical examinations for more than 2 - 5 times from the time of surgery to
one year after surgery. Of the 19 cases of total thyroidectomy plus neck lymph node
dissection, 2 had intraoperative convulsions, with immediate blood calcium of 1.4
mmol / L and 1.6 mmol / L. The blood calcium was still less than 1.9 mmol / L in the
case of non-drug treatment a year later, and the remaining 17 cases had hypocalcemia
of varying degrees within 3 months after surgery, with the lowest blood calcium of 1.65
mmol / L; Total thyroidectomy occurred in 17 patients with hypocalcemia of varying
degrees within 1 month after operation, with the lowest serum calcium of 1.67 mmol / L;
One week after thyroidectomy, blood calcium in 2 cases was the lowest 1.7 mmol / L,
and returned to normal after 1 week. One case of partial thyroidectomy had the lowest
serum calcium of 2.1 mmol / L at the 1st week after operation. There were 2 cases of
permanent hypoparathyroidism in total thyroidectomy plus double neck lymph node
dissection. The levels of serum calcium, phosphorus and PTH increased and decreased
in different degrees immediately after the reexamination of thyroidectomy and
unilateral lobectomy to half a year later. Serum calcium was 2.1 mmol / L after partial
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thyroidectomy. ( See Table 2 for relevant blood biochemical changes and time after
operation ).

Table 1 Post - operative review of parathyroid ultrasound results ( reduced
number / number of echo changes )

Position

thyroidectomy Total ( pieces )

x2

P
Total and lymph node Total excisionde Side leaf Local

Upper right 7/5 6/5 1/1 44

12.8 0.025Upper left 6/3 5/4 1/0

Lower right 5/3 4/3 32

Lower left 5/4 3/4 0/1

Total ( pieces ) 38 34 3 1

Table 2 Biochemical Changes of Related Blood after Thyroid Surgery（ x ±ｓ）

postoper
ative

Total excision + lymph node dissection Total excision Side blade cutting

Ca P PTH Ca P PTH Ca P PTH

mmol/L pg/ml mmol/L pg/ml mmol/L pg/ml

~1 week 1.9 ± 0.2
（1.4；1.6）

1.2 ± 0.3
（2.5；2.4）

6±5

（5.0;5.5）

2.0±0.2 1.6±0.3 16±6 1.8；
2.3

1.6；
1.4

10；33

~1
month

2.0 ± 0.3
（1.5；1.7）

1.1 ± 0.4
（2.8；2.5）

12±8

（7；9）

2.0±0.3 1.5±0.3 32±12 2.2；
2.4

1.4；
1.4

/

~3
month

2.3 ± 0.3
（1.5；1.8）

1.3 ± 0.4
（2.6；2.5）

21±9

（9；11）

2.2±0.3 1.3±0.3 34±5 2.3；
2.3

/ /

~6
month

2.3 ± 0.3
（1.7；1.8）

1.0 ± 0.3
（2.6；2.4）

18±10（10；
11）

2.2±0.3 / 33±6 / / /

≥1year （1.8；1.8） （2.4；2.2） （11；12） / / / / / /

Note: The numbers in brackets are the corresponding values of 2 cases of permanent
hypoparathyroidism

3. Discussion

The parathyroid eye is a brownish-yellow oval small gland, showing a grain of rice or
flat elliptical soybean shape, the position and number is not constant, generally up and
down two pairs, located in the posterior or lower polar lobe of the thyroid gland, can
also be located in the thyroid envelope or upper diaphragm. The normal parathyroid
ultrasound display rate was about 67%~91%[2,3], and the high frequency ultrasound
showed a variety of manifestations, mostly in elliptic slightly higher echo group.
During thyroid surgery, if the parathyroid gland is accidentally removed or damaged, it
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can cause temporary or permanent parathyroid dysfunction. A recent multi-center
longitudinal study showed that the incidence of parathyroid dysfunction after thyroid
surgery was as high as 28.8%[4], and 2 patients with permanent parathyroid dysfunction
in this group had a total decrease of 4 in parathyroid and preoperative contrast, located
in 1 in the thyroid gland, in the double upper region (1/3 in the rear of the thyroid gland)
and 2 in the vicinity of the lower pole. , the parathyroid gland of total thyroid incision
and one side lobe resection is reduced by 1~2, the position is mostly in the double upper
region, the parathyroid gland in the upper region may be located in the thyroid gland [3]

or more closely related to the thyroid gland, may also cause the neck anatomical
relationship to change or damage the parathyroid blood supply to its echo unequal
boundary unclear, Ultrasound physicians have been involved in missing the
parathyroid gland. The incidence of temporary hypocalcemia in total thyroid resection
is 44.1%[5], in addition to the accidental removal of parathyroid gland during surgery, it
may also be related to surgical injury of parathyroid blood supply (color Doppler
ultrasonography to detect the decrease of blood flow signal in the glands, ultrasound
glands are uneven enhancement), 33 parathyroid echo changes in this group, Most of
the boundaries are unclear, and possible reduced blood supply leads to cell edema or
local small hematoma formation, resulting in changes in glandular composition. In situ
retention of 2~3 parathyroid gland can significantly reduce the risk of hypocalcemia
after operation [6], traditional thyroid resection leads to a higher incidence of
postoperative hypocalcemia, while modified Miccoli surgery [7] and nano-carbon

tracer [8] can reduce the probability of parathyroid injury during total thyroid resection.
Ultrasound image of the double upper parathyroid gland is located in the near thyroid
isthmus level (the upper 1/3 posterior margin of the thyroid gland) of the thyroid gland
between the true and false membranes, the double lower region of the parathyroid gland
under 1/3 segments of the posterior margin to the lower 2 cm range [3] (near the thyroid
vessels), The forward parathyroid ultrasonography of thyroid resection can provide the
general position and number of glands for surgeons, and can effectively prevent the
accidental resection of glands in the thyroid gland, and the parathyroid ultrasonography
of those with hyponatremia after thyroid surgery can clarify the number of glandular
injuries, the absence of hematoma compression and the damage of blood supply.
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