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Post-thyroidectomy hypoparathyroidism, what should we keep in mind?

A Hypoparathyroidism and the resulting hypocalcemia is a commaen iatrogenic complication following surgical proce-
dures to the neck, and commonly, ro the thyroid gland. The aim of this study was tofreview ‘the available literature ro
summarizge current data related to the development of hypoparathyrotdismsafter thyroid. surgery.

MATERIALS AND METHODS: An analysis of the surgical literature was performedusing thesearch engine EMBASE and
PubMed with particular reference to the principal risk faetors related to the post=thyreid surgery hypoparathyroidism.
Moreover the medical records of 345 patients, who underwent thyroid surgewysdar the Section of Endocrine Surgery -
Department of Medical and Surgical Sciences, Advauced. lechnologies G. Tngrassia” University of Catania, Italy, were
also examined,

ResuLts: The definition of hypoparathyroidism vayies“widely in lizevauren, There is a wide range of reported incidences
of transient and permanent postoperative hypoparathyroidism in literature. Extensive surgery, malignant disease and con-
comitant central andfor lateral neck dissection, autoimmune orGraves’ disease and re-operation represent the most rec-
ognized risk factors. A wide consensus exists about transplanting a parathyroid gland when it seems to be nonviable.
DiscussioN: Although many improvements ghave been done inisurgical technique, hypoparathyroidism seems to be one of
the most common complication afiér total whyroidectomy™in_this study we discuss the diagnosis methods and the importance
of its early prediction regardless it s, transient or permapient. Recovery time is under discussion: some author consider a
gland permanent injury if restoring, functionality doesnor occur within 6 months other 12 months. To assess the parathy-
roid gland function somegauthors’ have been using pestoperative PTH level as a useful tool for predicting hypocalcemia.
CoNCLUSIONS: Many €fforts” are required @o address the problem of a consensus on best define these complications. An
early low PTH levelafter. total thyroidéctomy, isNassociated with a high risk of permanent hypoparathyroidism and nor-
mal levels usually” exclude long-termgparathyroid glands dysfunction. However, the cost of the PTH assay may limit its
widespread applicagion. Despite thexreassuring presence of new therapeutic strategies, intra-operative preservation of the
parathyroid glands is\ihe best prophylaxis to avoid postoperative hypocalcemia afier total thyroidectomy.
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Introduction gland ' and have been reported as post-operative com-

plication since the early descriptions of thyroid surgery

Hypoparathyroidism and the resulting hypocalcemia is
a common iatrogenic complication following surgical
procedures to the neck, and commonly, to the thyroid
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from the days of Emil Theodor Kocher 4. In spite of
many improvements in surgical techniques to avoid hit-
ting and damaging the parathyroid glands, hypoparathy-
roidism remains a significant postoperative morbidity
after total thyroidectomy. This specific complication, as
well as recurrent laryngeal nerve injury, is feared, because
it may give rise to significant and sometimes permanent,
disability for the patient 5. Postoperative hypocalcemia
negatively impacts a patient’s quality of life, not only
with a prolonged hospitalization, the need for life-long
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calcium supplementation, but also increasing the risk of
medical disputes.

Considerable efforts have been spent preventing post-oper-
ative hypoparathyroidism after thyroidectomy, but its
consequences remain widely undervalued ¢7. The amount
of publications on post-surgical hypoparathyroidism sug-
gests that the problem has a high impact on health and
social life either for patients and surgeons. Costs to soci-
ety in terms of medical treatment, follow-up, including
frequent and repeated laboratory testing and treatment
and sick leave, are considerable 8. Many factors may be
involved in the onset of hypocalcemia and hypoparathy-
roidism after thyroid surgery, including total thyroidec-
tomy, reoperation, neck dissection, preoperative hyper-
thyroidism, autoimmune and inflammatory thyroid dis-
ease and surgical procedure performed by inexperienced
surgeons 2. However not all patients with these fac-
tors will develop such complication, probably because in
order for it to happen, concur other causes, whose iden-
tification seems fundamental to its prevention.

The aim of this study was to review the available litera-
ture to summarize current data related to the development
of hypoparathyroidism after thyroid surgery. With this in
mind, were analyzed the main risk factors involved in the
onset of this complication and the difficulties related, to
defining its correct incidence. Moreover the medical fecords
of 345 patients who underwent thyroid surgery, at our
Department were also examined comparing the data with
those reported in the literature. Attention gvas paid ‘te all
those technical factors useful to avoid the possibility of to
prevent injury of the parathyroid glands. The ‘present study
might lead to a better management of\patients undergo-
ing total thyroidectomy.

The Incidence

The incidence of post-surgical hypoparathyreidism is dif-
ficult to define @ndtheuliterature réviewyshows a consid-
erable variation in“the reported datay Hypocalcaemia after
thyroidectomy ranges’in fact between. 1, to above 50% '3
9. Separately considering, “transient and permanent,
hypoparathyroidism aresfeportedyto be 6.9 to 38 % for
the former, and 4 to “10.6" %ufor the latter 21913 but at
the worst, these ratespwete as high as > 60 and 33 %,
respectively 221 Ig should however be emphasized that in
the surgical centers with experienced endocrine surgeons
and in the hands of most high-volume thyroid surgeons,
the risk of transient and permanent postsurgical
hypoparathyroidism can decrease to 1,6 -2 % and < 1%
respectively 2225,

Which definition to use

As can be noted a common problem in the reporting
of the incidence rate of hypoparathyroidism is the sig-
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nificant influence of the definition used. The review of
the literature reveals a wide range of criteria and para-
meters that have been used to define postoperative
hypoparathyroidism  including biochemical, clinical,
symptomatic and even related to the duration of the
treatment 21,

Commonly reference is made to the levels of serum cal-
cium, considering a condition of hypocalcemia level
below 8 mg/dl on the first day after surgery and PTH
levels below the reference value of 10 to 65 pg/ml.
Moreover, many Authors, based on their clinical experi-
ence, have chosen to use as a benchmark the need for
vitamin D and/or calcium treatment due to hypocal-
cemia, regardless of the PTH values 2624 Others con-
sider hypoparathyroidism ingact parathyteid hormone
serum (iPTH) <1.6 /pmol/L (nommal srange 1.6-6.9
pmol/L) or thespresefice of postoperativé clinical hypocal-
cemic symptoms withor withetg a serum calcium lev-
els of less_nermal range °.

Traditignally post-thyroidectomy hypoparathyroidism is
classified as either transient and ‘permanent but there is
ng@t a constant or rational use/in defining “transient” or
“permanent” a postoperativethypoparathyroidism 7. The
main controversy regatds the exact cut-off duration that
is used for thoseWdefinitions, as well as the appropriate
duration of resulting follow-up. Different time points
have been, used to determine when postoperative
hypoparathyreidism should be classified as permanent.
While s#mosevof the literature considers 6 months post-
operatively as a cut-off time to differentiate between tran-
sient and permanent *>15 some consider postoperative
parathyroid glands injury to be permanent if recovery of
function as not occurred 1 year after surgery 2>
Interestingly transient hypocalcaemia following thy-
roidectomy generally responds to replacement therapy
within a days or weeks 28 and recovery of parathyroid
function is generally observed in a significant number of
patientsin three weeks to six months 13,

Using an earlier time point could result in classifying
some patients as permanently hypo-calcemic when they
could still show resolution of their condition 5%,
Moreover in the opinion of some authors recovery of
parathyroid function is possible as late as over 2 years
after thyroid surgery °.

The pathogenesis

Although parathyroid function is restored in most cas-
es, recovery is sometimes insufficient due to irreversible
injury, devascularization, obstruction of venous drainage
or inadvertent excision of the parathyroid glands 3!32,
Their preservation is therefore a challenge even for expe-
rienced surgeons, because when the parathyroid glands
are thought to be viable during surgery, normal postop-
erative parathyroid function is not always guaranteed. As
reported the damage to three or more parathyroid glands
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is what usually causes the occurrence of hypoparathy-
roidism 33 and recently studies showed that the num-
ber of parathyroid glands left in situ is an important
factor influencing postoperative hypocalcaemia 83334,
Despite several anatomical studies describing neck anato-
my, only few of these have characterized the detailed
anatomic and vascular relationship between the thyroid
and parathyroid glands 33¢. The extreme variations in
the locations of these anatomical structures have in fact
compounded the issue.

Embryologically, the parathyroid glands arise in the third
and fourth pharyngeal arches before descending into the
neck. Their final position is variable, with 8.5% locat-
ed ectopically, 6.3 % in the mediastinum and 0.2 %
within the thyroid tissue 373, Classically the parathyroid
glands are located close to the posterior side of the thy-
roid, within the pre-tracheal fascia and fat, near to the
upper and lower poles and are intimately related to the
course of the recurrent laryngeal nerves. Up to 13-15%
of population can have supernumerary parathyroid glands
and 3-5% can have less than four . It is therefore evi-
dent that, over the skill and scrupulousness of the sur-
geon, the highly variable location of the parathyroid
glands decides the incidence and degree of parathyroid
damage. Therefore, many surgeons are interested in how
to predict hypocalcemia in order to start treatmenit, eat-
ly to prevent serious complications and avoidgdelaying
the patients discharge from the hospital.

Can we predict hypocalcemia?

The patients who undergo thyreid surgery are asually
early discharged and reliablegmarkets _allowing eatly pre-
diction of hypoparathyroidism, havesbeen carefully sought
39-41" Monitoring serum calcium levels isQameraditional
method for detecting \post-thyroidectomy, hypocalcem1a
although some authers ‘adyecate caleium megnitoring in
selected patients‘enly #2gor calcium‘monitoring only dur-
ing the first postoperative 24 hours. Absolute concen-
trations of serum calcium aloné“seems anyway not suf-
ficient to predict its development, 8.

The incidence of post-operative’ hypoparathyroidism
appears to be reduced\with*PTH monitoring and some
studies indicate thatyPTH levels, measured during or
shortly after surgery,/have a high predictive value %344,
Most of these studies suggested that intact parathyroid
hormone (iPTH) assays performed within hours of the
surgery may shorten hospital stays by identifying patients
with hypocalcemia who require medical attention.
However, there is an ongoing controversy about the pre-
dictive power of post-surgery PTH levels for chronic
hypoparathyroidism and the exact kinetics after surgery
is still uncertain. When a low PTH is found after surgery,
it is also not clearly elucidated what that will mean to
the patient in the long term. Several studies have detect-
ed an early postoperative drop in serum intact parathy-

roid hormone concentrations in patients presenting a
serum calcium level of less than 8mg/dl at 24 h or more
after surgery ©. Others supported the use of postopera-
tve iPTH and the % of iPTH decline in predicting
postoperative hypocalcemia, but the results are still
inconclusive, and no definite laboratory cut point or
guideline have yet been established 4. Moreover it should
be considered that a single measurement of iPTH showed
in some studies conflicts with a lack of sensitivity or
specificity '*. Usually intra-operative parathyroid hor-
mone (ioPTH) levels are not routinely measured in thy-
roid surgery, although they are widely used in parathy-
roid surgery as an indicator for parathyroid gland dys-
function 7. Accordingato_our clinical expérienée and as
reported by many ether Authors measuring the serum
parathyroid horméne (PTH) immediately aftet surgery
is a sensitive and, spécific methodsofiassessing the func-
tion of thd parathyroid glands, and%for identifying
patients at_risk for/hypocalcemia 9202325434849 " Ag also
observed by us;"it shouldshowever be remembered that
the deerease in iPTH ¢precedes the decline in calcium
which reaehés the troughtlevel approximately 24 hours
after surgery. This ‘mighg lead to delay in diagnosis and
treatment of pestoperative hypocalcemia. However, the
cost of the iPTH{assay may limit its widespread appli-
cation and not all hospitals will have the ideal labora-
tory equipment to perform this test as needed and to
obrtaift the results in a short time *°.

Let’s look at the risk factors

Although hypocalcaemia is the most common postoper-
ative complication of thyroidectomy there is limited evi-
dence in the literature of how risk differs in different
groups of patients. Various biological, clinical, and sur-
gical factors may influence the development of
hypoparathyroidism following thyroid surgery, some of
which have been generally accepted. However, establish-
ing these risk factors continues to be a challenge. Our
analysis focused on the most commonly risk factors
reported in the literature.

MALIGNANT THYROID DISEASE AND LYMPHADENECTOMY

Surgical procedures performed for malignant thyroid dis-
eases and the consequent lymphadenectomy represent
possible risk factors for a iatrogenic removal of the
parathyroid glands *°1:52. The optimal extent of thyroid
surgery has been long debated by surgeons. The opera-
tion should be radical to achieve good disease control,
but minimizing potential post-thyroidectomy complica-
tions is equally important >4, The higher incidence of
hypocalcaemia after more extensive surgical procedures is
well established in the literature >!%!2, On the other
hand some Authors recommend routine Central Lymph
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Node Dissection in order to prevent a future recurrence,
citing the high risk of positive lymph nodes, the accu-
racy of staging, better outcomes, reduced postoperative
thyroglobulin levels and a lower morbidity rate associat-
ed with the first operation 3¢, Particularly, as report-
ed in a recent meta-analysis, the incidences of transient
and permanent hypocalcemia in a group that underwent
prophylactic central neck dissection were 26.0 and 2.0
%, respectively, compared with 10.8 and 1.2 %, respec-
tively, in a group that did not undergo prophylactic cen-
tral neck dissection . Others Authors reports worse
results related to neck dissection of level VI ranging up
to 54.6% and 17.4 % of postoperative transient and
permanent hypoparathyroidism respectively 4. Although
one study found no correlation 3!, central node dissec-
tion, especially when bilateral, was reported to be a risk
factor of permanent hypoparathyroidism with an inci-
dence that increase from 0 to 23% in reoperation °.
Analyzing our series we observed a direct relationship
between diseases requiring more aggressive treatment and
incidence of hypocalcemia however, we must note that
even the definition of central compartment lym-
phadenectomy varies between surgeons and studies.
Central neck dissection could contribute to hypoparathy-
roidism to some degree via disruption of the supplying
vessels of the parathyroid glands.

Therefore, as previously reported °%, the patients who
require CLND must be carefully selected and ‘the sur-
gical technique during the dissection may be the ‘most
important factor in preserving the parathyroid glands.

THYROID VOLUME AND OPERATIVE) TIME

Actually few authors relate thyreid, volume and opera®
tive time with postopefative hypocalcemiairBDue to the
controversy over theseyfa€tors,in the Jliterature *° we
should always consider the péssibilitysthat surgery in case
of a large and/or substernal goiter is usually associated
with longer operative time and, ‘eonsequently, with a
higher incidence of hypocalcemia=é®; Therefore operative
time should always be considered in conjunction with
the type of surgical precedure.

REOPERATION

Several types of surgery are employed in the treatment
of benign thyroid disease, including hemi-thyroidectomy
with or without the resection the isthmus, subtotal
removal of one or both lobes, as well as total or near-
total resection of the thyroid gland. Apart the afore-
mentioned problem, resulting from the extent of surgery
in case of malignant disease and correlated to the onset
of hypoparathyroidism, completion thyroidectomy may
be required both for benign thyroid disease than when
carcinoma is diagnosed at postoperative histological
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examination of thyroid tissue surgically removed.
Although even less extensive operations can evolve with
decrease in serum calcium, the extent of surgery is direct-
ly related to the severity of hypocalcemia as well as its
incidence 7. Completion thyroidectomy may results in a
higher risk operation with the occurrence of parathyroid
glands injury, if compared with primary surgery, due to
the presence of distorted anatomy inflammation, bleed-
ing, friability of tissues, adhesion and scar tissue. All
these factors hinder the identification of parathyroid
glands and pose a higher risk of injury to the parathy-
roid vascular pedicle °'. Opinions concerning the fre-
quency of complications following less or more exten-
sive surgery on the thysoid gland cited in”the literature
differ. Actually thyreidectomies in which®both sides of
the neck were madiipulated were certainlyassociated with
significantly higher “incidence of jypoéalcemia *¢'. On
the other hand, an)unquestiondble advantage of a wide
extent of thyroid resection 4s a lower rate of multin-
odular /' goiter, “fécurrencesmcompared” to subtotal thy-
roidectomy . After allfunreeognized prior reduction in
pdrathyroidsfunction,%suchfas following prior central neck
surgery, that as“\reported increases the risk of
hypoparathyroidismgafter ‘additional surgery, should not
be underestimated. .

ENERGY-BASED*DEVICE

Different modalities can perform hemostasis in thyroid
sufgery. Choosing the best procedure often depends on
the experience of the surgeon 2%, Energy based devices
(EBD) have been developed, implemented and increas-
ingly applied in thyroid surgery because they can pro-
vide a combined dissection and hemostatic effect.
Although some reports have pointed out the benefits in
reducing procedure-associated time, less operative blood
loss, decreased postoperative drain, the need for postop-
erative analgesics therapy and hospital stay %%, only a
few prospective studies in the literature indicated the
possible benefits and harms of these devices concerning
the post-operative hypoparathyroidism °°.

Thunderbeat (Olympus), Harmonic Scalpel (Ethicon)
and Liga Sure (Medtronic-Covidien) are the most wide-
ly used hemostatic tools. The damage of the parathyroid
glands, during the use of energy based devices may be
explained referring to the physics underpinning the func-
tioning of these instruments, such as the high tempera-
tures and lateral thermal spread which can extend up to
2 mm. ¢. Considering the wide availability of EBD we
should expect in the near future an increasing incidence
of complications caused by thermal spread if a strict stan-
dardized use is not applied. However, the studies that
have compared energy based devices in thyroid surgery,
yielding substantial evidence and reference value, have
reported similar results and post-operative morbidities
rates %%, Therefore we can conclude that the use of
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EBD during thyroid surgery has shown potential advan-
tages despite a potential drawback is the increased health
care costs. It is important to prevent the divergence of
energy during the use of energy-based devices. The
parathyroid glands should be kept at a distance from
energy based devices during thyroidectomy.

HYPERTHYROIDISM - GRAVE’S DISEASE - HASHIMOTO’S DISEASE

Many studies suggest that the incidence of permanent
hyperthyroidism, as a postoperative complication, is sig-
nificantly affected by the original thyroid disease *!13°1.
It was observed that autoimmune and inflammatory thy-
roid disease, whether Hashimoto thyroiditis or Grave’s
disease, increase the risk of postsurgical hypoparathy-
roidism with total thyroidectomy 7%7. It is unclear exact-
ly why thyroid surgery performed in a patient affected
by hyperthyroidism have an increased rate of hypocal-
caemia even though they have been treated in order to
present with normal or partially controlled thyroid func-
tion at operation »%38, Factors that may have contributed
to it should be the more difficult technique in the sur-
gical treatment. It is in fact unsurprising as the thyroid
gland in thyrotoxicosis tends to be large and very high-
ly vascularized leading to a more challenging opefation.

FEMALE PATIENTS

Previous studies reported conflicting results withetespect to
female gender as a risk factor for pest thyroidectomy
hypocalcemia 2821472, A multivariate analysis of/"5846
patients showed an odds ratiosef 1.9%or'transient hypocal-
caemia with female gender that anyway scem to, havesa
significantly lower incidence of permanenthypopatathy-
roidism than males ?“\However it should, betyconsidered
that Women are miuch moreflikely tothave aydisease asso-
ciated with a variety ofshermones, such agymenopausal syn-
drome and osteoporosis that can interact with Calcium or
vitamin D levels. In"order to“@veidefurther confounding
factors, evaluations of bone mineral, density, and other hor-
mone levels could be negéssaty. Farthermore pregnancy and
lactation may all place,thé “patients at increased risk for
postoperative hypocalcemia, 737

DIABETES

Very little is reported in the literature on the possible
effects that diabetes can have on the functionality of the
parathyroid glands. The mechanism by which diabetes
causes his effects is unclear. However, it can be hypoth-
esized that the small vessel disease and the impact on
angiogenesis, as is often observed in diabetes, may leave
the parathyroid glands more vulnerable to hypoxia in
these patients 2.

VitamiN D

It is believed that preoperative vitamin D level can pre-
dicts post-thyroidectomy hypocalcemia 75. Although vit-
amin D deficiency appears to be a good predictor of
postoperative hypocalcemia, since it is vital to calcium
homeostasis, assessment of his level rarely is performed
preoperatively. Particular attention should be paid to
those cases in which disorders of calcium and vitamin
D absorption and metabolism are expected, such as seen
in patients who have undergone bariatric surgery 7°

What should we do.to_prevent hypoparathyroidism
SurGIcAL TECHNIQUE

Although a Aumber, of¥studies Maye listed¢many risk fac-
tors that_areobtaining consensus, ‘the need for a scor-
ing system to, appropriately, assess the risks of post-thy-
roidectomy hypocalcernla is, increasingly necessary.
Probably “the use of precise surgical techniques intended
to preserve and identify, PPG is an important key in
preventing or reducingipost-thyroidectomy hypocalcemia.
In order to_reducé the risk of hypoparathyroidism, care-
ful dissecon and protection of the parathyr01d glands
during thyroidectomy have been accepted as routine clin-
ical gproceduresfor many years 7. Usually a total thy-
roidectomy™is performed with a standard technique, but
evety effort should be made to visually identify each
parathyroid close to the thyroid gland, assessing the loca-
tion of the vascular pedicle to the parathyroid. Obviously
is useful for this purpose the use of surgical loupes.
To avoid an impairment of the functionality of parathy-
roid glands, it is recommended to identify as many
parathyroid glands as possible and to be meticulous dur-
ing surgical dissection in order to preserve them in situ
with an intact vascular supply. Is however reported that
a systematic search of the parathyroid glands may, the-
oretically, increase the risk of them being injured, being
a contributing factor to hypocalcemia 132241,

The most practical approach to avoid unintentional
parathyroid damage during total thyroidectomy is to keep
the dissection through a safe zone away from the parathy-
roid glands. This can be safely achieved by keeping the
plane of dissection in the sub capsular plane of thyroid.
The inferior thyroid artery should be ligated at the lev-
el of its distal-most medial branches and the posterior
branches of the superior thyroid artery were preserved,
as far as possible, to minimize compromise of the blood
supply to the parathyroid. This technical measure has
lowered the incidence of hypoparathyroidism to a great
exten

We must also keep in mind that is not always easy to
identify the parathyroid glands intraoperatively, especial-
ly when hiding in non-orthotopic places, hence they
must be presumed to be present anywhere around the
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gland while dissecting the periglandular tissue, especial-
ly during the dissection of recurrent laryngeal nerves 3
In our opinion the initial “clamp-and-tie” technique, still
widely practiced, should be used especially close to the
parathyroid glands. However a scrupulous and careful
surgical technique during dissection and hemostasis
should always be observed.

AUTOTRANSPLANTATION

Although autotransplantation of parathyroid glands was
not routinely performed, many surgeons agree that, in
cases of inadvertent removal or devascularization of
parathyroid glands, immediate parathyroid autotrans-
plantation into the sterno-cleido-mastoid muscle should
be used to prevent permanent hypoparathyroidism 3078,
However controversial opinions are reported in some lit-
erature suggesting that autotransplantation is not always
functionally successful 7989,

Technically parathyroid glands that could not be pre-
served were minced into tiny fragments and autotrans-
planted, typically into one or more pockets of the ipsi-
lateral sternocleidomastoid muscle, with a marking suture
or clip . Obviously a parathyroid gland with intactyas-
cular pedicle and clinically viable should be left ifiysitu
Nonetheless, its viability may be difficult to define clin-
ically. Devascularized parathyroid glands can_bey recog-
nized intraoperatively by inspection because they usual-
ly become dark brown or even black, but parathyroid
tissue color alone is not a definitive test ofparathyroid
viability. Consideration of an ifitacty, vascular pedicle
should also be assessed.

Sometimes the glands do nogsbecome discolored as their
devascularization is caused only bymarterial insufficiency
Viability can be determined by observingfaetive ‘bleed-
ing after making small incisions with, @ycold knife to
evaluate the blood”supply, 10 the parathyroid glands 8!

Anyhow, in ouf opifitens, autotransplantation of a gland
is not the same asycareful preservation of the parathy-
roid with its vascular supply. Surgeensshould make every
effort to do the latter ratherithan, simply relying on the
former. We should not forget, in fact, that sometimes
the presence of parathyroid-tissue represents an unpleas-
ant finding at hiseological, definitive examination.

About therapy

The use of Calcium is perhaps the best therapeutic
approach in case of post-operative hypoparathyroidism,
and to some extent, these procedure resulted in good
practical results. Because surgeons know that failure of
the parathyroid glands is a potential risk of thyroid
surgery, many patients are empirically treated with either
calcium or calcitriol to try and avoid symptoms.

Although this supplementation can help minimize symp-
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toms, the usual practice of post-operative routinely
administering calcium supplements to all patients, may
hide the real frequency of hypocalcaemia. Long-term cal-
cium and vitamin D supplementation has its own com-
plications, and, especially with high doses, in some
patients increases the risk of constipation, promotes the
development of renal calculi, renal impairment, soft tis-
sue calcification and inhibits iron and zinc absorption
from food. In addition, this practice means that a high
percentage of patients take unnecessary calcium supple-
ments.

Usually 1 to 3 grams of elemental calcium orally admin-
istered in divided doses is sufficient. Attention should be
paid for patients treated, with a proton pimp‘inhibitor
or elderly subjects with achlerhydria ghatycould reduce
the intestinal absérption of calciums

Treatment of aeute ‘Severe hypocaleemia after thyroidec-
tomy consists of imtravenous administragon of calcium
carbonate_and active metabolites ofjvitamin D.

PTH, fCa, and™Phosphate leyels should anyway be
checked immediately after operation and again on the
ddys beforesdischargetand(seen for follow-up during the
following week.

A"\new option fory the successfully treatment of
hypoparathyroidism, studied in the REPLACE trial is
récombinant human»PTH 82

Although it is not yet approved in Europe, for the spe-
cific// reatment of hypoparathyroidism, recombinant
humansPTH- has shown promising therapeutic results in
reducing calcium and vitamin D requirements, restoring
normal bone metabolism and improving the patient’s

quality of life.

Discussion

The overall complication rate after the thyroid surgery
is generally low !9, and, with increasing experience, total
thyroidectomy has become an effective treatment not
only for thyroid malignancy, but also for benign thyroid
disease. Hypoparathyroidism is one of the most com-
mon complication after total thyroidectomy and could
be permanent or transient. Permanent hypoparathy-
roidism is caused by removal of all four parathyroid
glands or by permanent damage to their blood supply
and in such a situation patients need life-long supple-
mentation of vitamin D and calcium. Transient
hypoparathyroidism is caused by reversible ischemia to
parathyroid glands.

The definition of hypoparathyroidism varies widely in
literature in terms of calcium level, need for supple-
mentation of calcium and/or vitamin D 21-%7.
Furthermore, different time points have been used to
determine  when  postoperative  hypoparathyroidism
should be classified as transient or permanent. Some con-
sider postoperative parathyroid glands injury to be per-
manent if recovery of function has not occurred within
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6 month 47 whereas others define permanence at 1
year after surgery 2>¥. However it should be remem-
bered that using an earlier time point could result in
classifying some patients as permanently hypo calcemic
when they could still show resolution of their condition
1527 All this is reflected on a wide incidence of
hypoparathyroidism reported in different series where
transient and permanent hypocalcaemia ranges from
1.6-60% to 0,9-33% respectively.

The problem of early and accurate prediction of post-
operative hypocalcaemia has also been discussed in great
detail 2. Early prediction also helps in identifying “at risk
patients” requiring early calcium and vitamin D supple-
mentation. Many efforts have been done to early assess
the postoperative parathyroid function, and there are sev-
eral reports that postoperative PTH level is a useful tool
for predicting hypocalcemia %344, Particular attention has
been paid tolowering PTH level immediately or several
hours postoperatively. The rapid PTH assay can virtual-
ly reflect real time parathyroid function because the short
half-life of PTH #.

However, intraoperative PTH assay is not available in all
centers for its cost. Furthermore, operation time can be
prolonged, because it needs time. Usually post-operative
serum calcium levels are used to predict hypoparathy-
roidism and other authors reported that a gradu
increase of calcium level within 24 hours posteperative-
ly predicts normal calcium levels 2. Regarding the cor-
relation between postoperative hypocalcémia “and» the
number or the viability of in situ preserved parathyroid
glands many reports are available in literature 1307980,
Although physical preservation ofsthe“pafathyroid glands
in situ is necessary, it does not ensure normal parathys
roid function owing to vascalar injury’of the glands“A
wide consensus exists about the gransplant of theyparaghy
roid gland that seems 6 be, nonviable 9,30§78=Morcover
some surgeons, in wofder ,'to prevent “permanent
hypoparathyroidism, ‘adveeated routing parathyroid auto-
transplantation %3,

Although a color change from the'normal brownish-red
to blue-black has traditionally"beensthought to be a sign
of vascular involvement and ‘impaired function %, recent
studies have questionedsthisimethod 73%. Others Authors
have shown that bleeding/romyan incision of a parathy-
roid gland, so-calléd “knife” test, is an important find-
ing suggesting iftact/vascularity 8184,

Wishing to proceed'to a discussion about the most com-
mon risk factors we can certainly affirmed that the risk
of hypoparathyroidism increases with extent of thy-
roidectomy, malignant disease, concomitant central
and/or lateral neck dissection, autoimmune or Graves
disease and re-operation

Particularly it is reported that the transient hypocalcemia
after thyroidectomy for cancer ranges from 13.6 to 75%
and permanent hypoparathyroidism ranges from 3.3to
5.8 % ? by placing the cancer as the main predictive
factor for the development of these complications 84

Moreover the eventually associated lymphadenectomy
increases the risk of hypoparathyroidism. This conclu-
sion is supported by the findings of many Authors 15257,
A significantly higher incidence of permanent hypoparathy-
roidism was observed in patients with hyperthyroidism but
it is unclear exactly why in these patients thyroidectomies
have an increased rate of hypocalcaemia 7. Thyrotoxicosis
was also found to be a significant factor in several oth-
er studies exploring hypocalcaemia 2%3% and many
authors indicate that Grave’sdisease and Hashimoto’s dis-
ease are to be considered a risk factor for postoperative
hypoparathyroidism %17:27:61,

Reoperation may increase the risk of iatrogenic injury to
the parathyroid glands%!%¢!. The inciden€e of\gransient
and permanent hypecalcemiayis reported up, to 44.1 and
11% respectivelyl 7. ZGiven the high, ineidence of
hypoparathyroidism ‘fesulting fromsresgperation, surgeons
should not be encouraged to adopt hemifthyroidectomy
for unilateral\benign diseases

According to_the results of our, study, the safety of the
energy-based devices is¢provedyand their use in patients
with thyreid” diseasestcould be appropriate . Attention
should be paid to“wsing, it¥at a n appropriate distance
from vital anatomie’ structures such as recurrent laryn-
geal nerves and parathyroid glands. Close to this impor-
want structures, while performing thyroidectomyis high-
ly recommended to use conventional suture ligation tech-
niqué in order” to prevent damage to the parathyroid

glands /%

Conclusions

In literature, there is a wide range of reported incidences
of transient and permanent postoperative hypoparathy-
roidism. Many efforts are required to address the prob-
lem of a consensus on best define these complications.
Various biological, clinical, and surgical factors may influ-
ence the development of hypoparathyroidism after thy-
roid surgery, some of which have been generally accept-
ed. Extensive surgery, malignant disease and concomitant
central and/or lateral neck dissection, autoimmune or
Graves' disease and re-operation represent the most rec-
ognized risk factors. Preservation of the parathyroid
glands during total thyroidectomy is the best prophylaxis
to avoid postoperative hypocalcemia after total thy-
roidectomy for an endocrine surgeon. Not always is nec-
essary to visually identify all parathyroid glands to
accomplish this. Parathyroid glands lying a slight dis-
tance from the thyroid are more difficult to identify but
easier to maintain functionally intact. Dissection at the
sub-capsular plane of the thyroid during total thy-
roidectomy ensures preservation of most of the parathy-
roid, thereby lowering the incidence of postoperative
hypocalcaemia. Understanding the complex vascular
structures surrounding the parathyroid gland is crucial
to prevent post-thyroidectomy hypoparathyroidism
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because there is no guarantee of normal postoperative
parathyroid function, even if the procedure is performed
for benign disease.

In our opinion it is important for surgeons to think
about second surgery that may be performed in future
for various reasons when they perform hemi-thyroidec-
tomy as an initial surgery.

A careful examination of the surgical specimen intraop-
eratively decreased the incidence of inadvertent parathy-
roidectomy during thyroid surgery.

Any parathyroid gland that looks likely to be totally
devascularized can be removed during the operation and
autotransplanted into well-vascularized muscles such as
the sternocleidomastoid muscle.

Evaluation and management of central neck surgical
patients for postoperative hypoparathyroidism may pre-
sent challenges. Although the dissection of central com-
partment is a safe procedure, it is difficult to keep the
parathyroid glands intact in case of a tumor is large,
infiltrative or if there are extensive lymph node metas-
tasis. In this case, a careful staging should be performed
in order to avoid possible morbidity related to reopera-
tion for recurrence involving lymph node.

Resolution of hypoparathyroidism is likely to be related
to recovery of the parathyroid glands function. Nowadays
is it difficult to predict which patients will recovér, and
it is also unclear as to whether any specific intervention
will facilitate recovery.

Furthermore, 12 months may be the mgst appropriate
time point to define hypoparathyroidism as a permanent
condition because patients with transient, pestoperative
failure of parathyroid glands usually®sesolved within a
year after surgery.

A low PTH level early aftergeotal thyréidectomy s asSo-
ciated with a high risk of permanéne hypoparathyroidism
and normal levels usually exclude long-teriparathyroid
glands dysfunction. However, the cost ofithe " PTH assay
may limit its widéspteadyapplications

Finally, hypoparfathyroidism following thyroidectomy is a
documented sourceyof complaints ‘and medical disputes.
Appropriate informed conseng “remains a priority to
emphasize particularly the importance of some primary
factors responsible for thejincreased risk of unintended
injury of parathyroid ‘glandswafter thyroid surgery.

Riassunto

Lipoparatiroidismo e [lipocalcemia sono complicanze
iatrogene relative agli interventi chirurgici sul collo ed
in particolare sulla ghiandola tiroide. Lanalisi della let-
teratura ha evidenziato un’ampia variabilicd nella defini-
zione dell'ipoparatiroidimo, del suo range di incidenza e
della sua durata. Le pit comuni cause sono rappresen-
tate dalla chirurgia estesa, dalle patologie maligne e dal-
la dissezione del comparto centrale e laterale del collo.
Aleri fattori di rischio sono rappresentati dalle malattie
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autoimmuni e dai re-interventi. Di estrema importanza
si rileva la precoce individuazione dei fattori di predit-
tivita sulla insorgenza e sulla sua classificazione in tran-
sitorio e permanente. Nonostante I” apporto di moderni
presidi tecnici volti alla salvaguardia dell'integrita delle
ghiandole paratiroidi e di un’ accurata tecnica chirurgi-
ca, ulteriori studi sono richiesti per meglio definire que-
sta importante complicanza.
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