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Summary

Parathyroid glands produce parathyroid hormone (PTH), which regulates calcium level in peripheral circulation by 
controlling calcium relocation and calcium excretion. Hypoparathyroidism is one of the potential complications that can 
occur during thyroid surgery. Hypocalcemia, as a result of hypoparathyroidism, can cause severe symptoms, even life-
threatening, when not treated properly.

In this paper, we would like to focus on how to preserve the function of the parathyroid glands during thyroid surgery 
and prevent transient and permanent hypoparathyroidism by opting to perform parathyroid autotransplantation. To struc-
ture our suggestion, we divided the article into why, when, and how to do the parathyroid autotransplantation?
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AUTOTRANSPLANTACIJA PARATIREOIDNIH ŽLIJEZDA:  
ZAŠTO? KADA? KAKO?

Sažetak

Paratireoidne žlijezde stvaraju paratireoidni hormon (parathormon, PTH) koji regulira koncentraciju kalcija u krvi 
kontrolirajući preraspodjelu i izlučivanje kalcija. Hipoparatireoidizam je jedna od komplikacija koja se može razviti prili-
kom operacije štitne žlijezde. Hipokalcijemija kao posljedica hipoparatireoidizma može izazvati ozbiljne znakove, čak i one 
opasne po život, ukoliko se odgovarajuće ne liječi.

U ovom radu želimo prikazati kako očuvati i provjeriti funkciju paratireoidnih žlijezda za vrijeme operacije štitne 
žlijezde te spriječiti privremeni i trajni hipoparatireoidizam odlučujući je li potrebno auto-transplantirati paratireoidnu žli-
jezdu ili ne. Zbog jednostavnijeg prikaza podijelili smo pristup u tri dijela: zašto, kada i kako auto-transplantirati parati
reoidne žlijezde?
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WHY?

Permanent hypoparathyroidism is a debili-
tating morbidity after thyroid surgery, with the 
incidence of 0% to 3% (1). These values probably 
underestimate true prevalence because of the in-
complete follow up and the lack of clear defini-
tions. Parathyroid autotransplantation is effective 
in reducing permanent hypoparathyroidism. The 
majority of auto transplanted grafts work consis-
tently after the surgery (2). Due to the rate of suc-
cessful parathyroid auto-transplantation, there 
was a suggestion to perform routine elective para-
thyroid auto-transplantation of at least one para-
thyroid gland in all patients undergoing thyroid 
surgery. The routine autotransplantation would 
minimize the risk of permanent hypoparathyroid-
ism to almost 0% (3). However, routine parathy-
roid autotransplantation increases the risk of tran-
sient hypoparathyroidism. Thus, there is a need 
for a tailored approach to parathyroid auto-trans-
plantation to drive the rate of permanent hypo-
parathyroidism to 0%, while markedly reducing 
the incidence of transient hypocalcemia.

WHEN?

During thyroid surgery, it is crucial to iden-
tify and preserve parathyroid glands, as well as 
the function of the recurrent laryngeal nerve. Sur-
gical skill and experience play essential roles in 
the management of the parathyroid glands. It is 
essential not only to identify the parathyroid 
glands but also to recognize if the parathyroid 
glands are injured and to determine if the para-
thyroid glands can recover and eventually func-
tion normally. A compromise in blood supply, for 
example, can result in necrosis and loss of func-
tion.

The following mechanisms of parathyroid in-
jury have been identified:

1.	� Inadvertent removal (failure to identify 
parathyroid glands increases risk),

2.	� Mechanical or thermal trauma (hematoma 
formation and secondary necrosis),

3.	� Gland devascularization (lack of arterial 
inflow or surrounding inflow, venous out-
flow obstruction),

4.	� Radical resection with oncologic consider-
ations (central neck dissection implica-
tions),

5.	� Unfavorable gland position (high on gland 
with no discernible pedicle, recurrent la-
ryngeal nerve consideration).

There are several ways to assess the viability 
of the parathyroid glands regarding their under-
lying vascular supply. A simple and practical test 
is the knife test. We cut a small area of parathyroid 
to assess bleeding and prove the viability of circu-
lation in the parathyroid gland, analogous to test-
ing the condition of a reconstructive flap. Alterna-
tively, the lidocaine test is a useful and cost-effec-
tive method for assessing the parathyroid gland’s 
viability during thyroid surgery. When we apply 
topical lidocaine to a compromised parathyroid 
gland, it can cause a microvascular dilation with 
the return of turgor, color, and bleeding to needle 
prick test of the gland (4).

Another test uses intraoperative micro-ultra-
sound probes with a color-doppler examination to 
determine the blood flow of the parathyroid gland 
and thus prove if the circulation in the examined 
parathyroid gland is compromised or not.

Finally, intraoperative measurements of the 
PTH level can be a useful method in the assess-
ment of the viability of the parathyroid glands. 
Because the median half-life of parathyroid hor-
mone is only 3 minutes long, this functional as-
sessment of using parathyroid hormone in the pe-
ripheral circulation during the surgery can be 
used to great advantage (5).

M. Barczynski and al. performed a study on 
the applicability of intraoperative parathyroid 
hormone (IOPTH) assay during total thyroidecto-
my as a guide for the surgeon to perform selective 
parathyroid tissue auto-transplantation. Three 
hundred and forty patients were randomized to 
elective parathyroid auto-transplantation of at 
least one gland or selective intra-operative para-
thyroid hormone-guided parathyroid auto-trans-
plantation (iPTH<10 ng/L).

No patients suffered from permanent hypo-
parathyroidism. In the group of patients that un-
derwent elective parathyroid auto-transplanta-
tion, 22.3% of the patients had transient hypopara-
thyroidism versus 11.2% of the patients with 
transient hypoparathyroidism in the IOPTH- 
guided group. Selective IOPTH-guided parathy-
roid testing decreased the incidence of transient 
postoperative hypoparathyroidism, and auto-
transplantation was an effective strategy to pre-
vent permanent hypoparathyroidism (6).
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Another critical study was performed by R. 
Promberger al. The goal of the study was to assess 
parathyroid discoloration as a loss of function. 
They identified three groups of patients: Group A 
(n=12) with four visualized and normal colored 
parathyroid glands, Group B (n=13) with four vi-
sualized and 3 to 4 severely discolored (black) 
parathyroid glands and Group C (n=4) patients 
that underwent parathyroid auto-transplantation 
of two parathyroid glands. Blood was sampled 10 
minutes after resection of the first and the second 
thyroid lobe, 3 hours after the operation and post-
operative days 1,2,3. All inadvertently removed 
parathyroid glands were auto-transplanted. Para-
thyroid glands were preserved when blood sup-
ply was estimated to be maintained by a strong 
vessel pedicle, delicate pedicle, and vascularized 
connective tissue or vessels from thyroid remnant. 
The results showed that damaged parathyroid 
glands frequently recover. PTH secretion levels 
tended to reach normal levels within the first days 
after surgery. The PTH secretion was reduced in 
patients with auto-transplantation of two para-
thyroid glands, and the process of normalization 
took longer if the surgeon decided to auto-trans-
plant in comparison to leaving even a discolored 
parathyroid gland in situ. It is important to note 
that arterially-compromised, de-vascularized or 
removed parathyroid glands do not become dis-
colored but rather pale in appearance.

Therefore, a recommendation for preserving 
discolored parathyroid glands in situ, when blood 
supply was preserved with a strong vessel pedi-
cle, delicate pedicle, vascularized connective tis-
sue, or vessels from thyroid remnant (7).

L. Lorente-Poch and al. further investigated 
the importance of in situ preservation of parathy-
roid glands during total thyroidectomy. During 
the study, they established a scoring system to de-
fine the status of the parathyroid glands in aggre-
gate. The score consists of the number of parathy-
roid glands remaining in situ (PGRIS), i.e., PGRIS= 
4 - (glands auto-transplanted + glands in the s 
mean that all glands in the specimen). For exam-
ple, a PGRIS score of 4 would mean that all glands 
remained in situ. Six hundred fifty-seven patients 
were included. All of them underwent total thy-
roidectomy, PGRIS group 1-2, included 43 pa-
tients, PGRIS 3 had shown that in situ, parathy-
roid preservation was critical in preventing per-
manent hypoparathyroidism (8).

The critical question regarding auto-trans-
plantation of the parathyroid glands is, does the 
number of glands transplanted affect the out-
come? In other words, what is the incidence of 
temporary and permanent hypoparathyroidism? 
An increased incidence of temporary hypopara-
thyroidism has been shown in cases when an in-
creased number of glands had been transplanted. 
The same study showed no effect on long-term 
outcome of permanent hypoparathyroidism, and 
recommendation for a ready selective approach was 
put forth (9).

An innovative approach of thyroid surgery re-
garding parathyroid glands may involve the use of 
autofluorescence of parathyroid glands in real-
time. Using this method, surgeons apply near-in-
frared laser light to analyze the intensity of the fluo-
rescence of parathyroid glands and thyroid glands. 
The autofluorescence of thyroid and parathyroid 
glands are of different intensity, thus allowing the 
surgeon to identify parathyroid glands (10).

Controversy exists regarding the manage-
ment of the inferior parathyroid glands in patients 
with thyroid cancer afflicted with regional central 
lymph node- the metastases that would require 
central neck dissection. It is crucial to find a bal-
ance between comprehensive neck dissection and 
the protection of the parathyroid glands. Ulti-
mately, long term function and the best oncologic 
outcome are of the highest importance. They com-
pared the incidence of postoperative hypopara-
thyroidism and central neck lymph node recur-
rence in patients with inferior parathyroid auto-
transplantation (321 patients) versus preservation 
in situ (n=156 patients). The study showed that 
auto-transplantation of the inferior parathyroid 
gland during central neck dissection provided a 
lower incidence of permanent hypoparathyroid-
ism (0.9% vs. 3.8%) and central neck lymph node 
recurrence (0.3% vs. 3.8%) (11).

HOW?

The technique of auto-transplantation is im-
portant. An important first step to perform the 
auto-transplantation is to perform a frozen section 
analysis to see when possible to confirm that tis-
sue is something that should be auto-transplant-
ed. It is critical to exclude malignant diseases such 
as metastatic lymph nodes that may mimic para-
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thyroid tissue or even the sporadic parathyroid 
carcinoma. The strategy for auto-transplantation 
of a parathyroid gland is established. First, it is es-
sential to increase the surface area of the gland by 
cutting the gland with a blade to 1x3 mm pieces 
(1). The next step should be to immediately auto-
transplantation into the muscle (ipsilateral or con-
tralateral sternocleidomastoid muscle, or any 
muscle that is intact in a possible subsequent radi-
cal neck dissection, i.e., trapezius muscle or bra-
chioradialis muscle of non-dominant arm). The 
last step should be to re-approximate the muscle 
pockets with radio-opaque metal clips or long-
tailed non-absorbable monofilament sutures (aids 
in graft localization in case of a re-operation).

Another described option is the intramuscu-
lar injection of parathyroid autografts. In one of 
the studies, 66 patients were divided into two 
groups, with total parathyroidectomy for renal 
hyperparathyroidism. In the first group, the im-
plant group (n=31) was treated with 10-12 2 mm 
pieced into deltoid or brachioradialis muscle, and 
the second group, injection group (n= 35) – intra-
muscular injection into deltoid. Grafts functioned 
in 87.1% in the implant patients and in 69% in the 
injection patients (p=0,08).

Hyperparathyroidism recurrence was 12.0% 
in the implant patients vs. 2.9% by in the injection 
patients. Therefore, intramuscular injection be-
comes a feasible alternative (12). Parathyroid 
glands can also be cryopreserved, and a delayed 
auto-transplantation is accepted.

Indications for this procedure include: pa-
tients after initial neck operation with high risk for 
permanent postoperative hypoparathyroidism, 
patients after subtotal(3.5), near-total, or total 
parathyroidectomy, patients with multiple gland 
hyperplasia, familial or hereditary PHPTH, sec-
ondary and tertiary hyperparathyroidism (renal), 
for patients after re-operative neck procedures 
and for patients with specific scenarios (i.e., radi-
cal neck dissection) (13). The controversy remains 
regarding whether or not this auto-transplanta-
tion method of the parathyroid glands is success-
ful. In one study, 2083 patients treated from 2001 
to 2010 underwent parathyroidectomies for hy-
perparathyroidism. Twenty-one percent (n=442) 
of the samples underwent cryopreservation, and 
four patients (1%) underwent delayed auto-trans-
plantation, ¾ remained hypoparathyroid. A single 
cured patient underwent the procedure only four 

days after initial parathyroidectomy. Because of 
the reported results, it is questionable if cryo-
preservation is feasible and useful (14).

DISCUSSION

The devastating morbidity in patients suffer-
ing from permanent hypoparathyroidism remains 
a serious concern to all head and neck endocrine 
surgeons. Traditional approaches to re-implanta-
tion of normal parathyroid tissue have alleviated 
this morbidity dramatically. On the other hand, 
the cost of an increase in transient hypoparathy-
roidism, which is significant morbidity, also for 
patients (6,8). An investigation into the kinetics of 
parathyroid hormone and recovery of parathy-
roid function in glands that have been left in situ 
has revealed that parathyroid glands are quite re-
silient with regards to function after the operative 
intervention (6,7,8). A recommendation was put 
forth for preserving discolored parathyroid glands 
in situ when blood supply was estimated to be 
maintained by a strong vessel pedicle, delicate 
pedicle, vascularized connective tissue, or vessels 
from thyroid remnant (7). This recommendation 
can be complemented with the surgical experi-
ence of the team and adjunctive measures such as 
Doppler examination of blood supply, turgor, and 
lidocaine testing (4), and intraoperative parathy-
roid hormone assay (6) if a gland is deemed non-
viable. It is critical to increasing the surface area of 
the gland by mincing it, preferably after histologic 
confirmation that it is indeed parathyroid tissue 
and placing it in a well-marked pocket of vascu-
larized tissue that would be accessible and at low 
risk of compromise if further surgery was war-
ranted.

CONCLUSION

It is incumbent upon the surgeon to be well-
versed in the methods of parathyroid auto-trans-
plantation during thyroid surgery when parathy-
roid glands are inadvertently removed.

More importantly, however, is the surgeon’s 
ability to critically evaluate parathyroid glands in 
situ to determine when there is a concern for the 
viability of the parathyroid glands. This recent 
surgical experience of subjective findings (4,7) 
with tested, objective techniques (5,6) analyzing 
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the viability of the parathyroid glands in an intra-
operative setting. The overarching goal remains a 
long term normal parathyroid function while 
minimizing transient hypoparathyroidism and 
the morbidity associated with it.
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