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SUMMARY - Introduction: The most obvious indication for thyroid surgery is malignancy, but
other indications are also not rare. As with any other surgical procedure, those surgeries also carry risks

which can be classified as minor or major. Discussion: In this overview, we present minor (seroma, scar-

ring) and major complications of thyroid surgery (recurrent nerve injury, hypoparathyroidism, and
bleeding). We discuss the possibilities of prevention and treatment of each of those complications.
Conclusion: In recent years, thyroid surgery is becoming safer due to the development of new surgical,
hemostatic, and other techniques such as intraoperative monitoring of the recurrent laryngeal nerve

and parathyroid gland detection.
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Introduction

There are various indications for thyroid surgery.
'The most obvious one is the diagnosis of thyroid can-
cer set by fine needle aspiration biopsy, which is still
the golden standard in diagnostics of thyroid nodes.
The incidence of thyroid carcinoma in Croatia has
been increasing in the last 15-20 years, largely due to
better and more systematic diagnostics that detect
even small carcinomas. Hurthle cell tumors are also an
indication for at least a lobectomy, because pathohisto-
logical diagnosis is the only way of distinguishing be-
nign from malignant lesions. Large goiters, especially
when they are associated with compressive symptoms
such as dysphagia, dyspnea, or hoarseness, are also usu-
ally treated surgically. Hyperthyroidism and aesthetic
reasons can also sometimes be indications.

History of thyroid surgery and its complications

Thyroid surgery is a relatively new branch of sur-
gery. It was poorly developed until the middle of the
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19 century. The opinion of great surgeons of that
time, Robert Liston and Samuel Gross, was that surgi-
cal procedures on the thyroid gland are very compli-
cated and associated with high risk, while the French
Medical Society banned these operations completely
in the year 1850.1% At the time, the mortality rate was
close to 40%.! Thyroid surgery began to develop more
rapidly as the result of improved anesthesia, infection
prophylaxis, new hemostatic procedures, and surgical
techniques. This also helped Theodor Kocher to lower
the mortality rate of these operations to just 0.5% out
of the total number of as many as 5000 thyroid proce-
dures that he performed. The horizontal neck incision
that he was using in his later years is still in use today.’

Theodor Billroth, another famous surgeon, also
performed a large series of thyroidectomies at the time
but with a slightly rougher surgical technique and with
less regard for hemostasis. However, when comparing
these two surgeons, he had much more hypocalce-
mias.? In 1891, Gley hypothesized that this complica-
tion was probably due to the accidental removal of the
parathyroid glands or their devascularization, so he
ultimately realized that the lower thyroid artery should
not be clamped at its main trunk.*

Unlike hypoparathyroidism, recurrent nerve injury
was recognized as a complication much earlier, so Ko-
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cher and Billroth were both leaving the posterior part
of the thyroid capsule, thus avoiding nerve damage. In
the early 20" century, surgeons started to actively
search for and expose the nerve in order to minimize
the risk of accidental injury. Kocher is responsible for
the description of another significant complication,
hypothyroidism, although he did not attribute the
symptoms to a lack of thyroid hormones at the begin-
ning. All of his total thyroidectomy patients experi-
enced such symptoms, but most patients who under-
went partial thyroidectomy did not, so he advocated
only partial removal of thyroid tissue.

Minor complications

Complications can be roughly divided into milder
(or minor) and more serious (or major) ones. The for-
mation of seroma and more pronounced scarring of
the wound are classified as milder complications. Ac-
cording to the definition, seroma is the accumulation
of clear fluid that occurs as a result of exudation after
trauma or surgery.’ If a minor seroma develops, it can
be left untreated until it spontaneously resorbs, while
aspiration or dilation of the wound under sterile con-
ditions is suggested for larger seromas. There have only
been a few studies so far that have examined the fre-
quency of seroma formation after thyroidectomy. In
general, we can say that the incidence is slightly lower
when using newer coagulation devices such as an ul-
trasonic knife.*” A good preventive measure for the
occurrence of seroma is certainly the installation and
timely removal of the drainage of the wound.

Aesthetic results are particularly important in thy-
roid surgery, as patients are mostly women and some-
times young adults and the incision is in a highly visi-
ble anatomic location on the neck.

Conventional thyroidectomy, unlike rarely used
endoscopic techniques, has the highest possibility of
scarring, which is not only visible but also it can lead to
feeling of a foreign body in the throat and difficulties
with swallowing. In these cases, scar tissue is present
not only in the skin but also extends across the strap
muscles all the way to the thyroid cartilage, thus be-
coming fixed to a certain degree. Kim et al. analyzed
the risk factors for hypertrophic scarring after thyroid-
ectomy and showed that obesity, prominent sterno-
cleidomastoid muscles, and small distance between the
incision and the jugular were associated with a higher
incidence of hypertrophic scars.® Studies on hypertro-

82

phic scarring are also rare and so are the descriptions
of correction of this extensive fibrous tissue for symp-
tomatic patients (dysphagia and foreign body sensa-
tion). Z-plasty using a platysma flap is an example, as
described by Jeon et al.” To a certain degree, the pa-
tient can prevent scarring by massaging the scar in or-
der to prevent fibrous fixation of deeper structures.
Cremes against scarring can also be helpful.

Postoperative dysphagia is not necessarily the re-
sult of scarring, but may be caused by altered vascular
supply or damage to small recurrent nerve branches
that innervate the cricopharyngeal muscle. The more
extensive the surgical procedure is, the more pro-
nounced the postoperative dysphagia. It is particularly
often seen after paratracheal lymph node dissection
and surgical treatment for hyperthyreosis.’*!!

Major complications
Postoperative bleeding

As after any other surgical procedure, bleeding and
hematoma formation are also possible after thyroidec-
tomy. Blood supply to the thyroid gland is very abun-
dant, thus increasing the possibility of bleeding. It is
not a very common complication, but consequences
can be very severe and life-threatening. The bleeding
usually happens after clamp and tie technique failure,
poor coagulation of smaller vessels, increased blood
pressure after operation, or damage to remnant thyroid
tissue that was not removed.'? The incidence of bleed-
ing is the highest in male patients, in case of a toxic
goiter and after total thyroidectomy, but it is possible
after any surgical intervention on the thyroid gland.?
'The most common presentation of this complication is
neck swelling, neck pain, skin ecchymosis, and stridor
and hypoxia in more severe cases symptoms of airway
obstruction such as dyspnea. The neck swelling is not
always a sign of severe bleeding, as it can sometimes be
caused my minor superficial bleeding just under the
skin, superficial to strap muscles. But one should keep
in mind that much more dangerous deep-region he-
matomas and bleeding may not present with large
neck swelling, making this life-threatening complica-
tion harder to recognize. This is especially common if
the strap muscles are completely sutured. When bleed-
ing occurs, the pressure in this relatively small com-
partment can increase rapidly, causing pressure on the
denuded trachea, sometimes dislocating it and leading
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to respiratory distress, stridor, and hypoxia with possi-
ble lethal consequences. Increased pressure also pro-
duces venous and lymphatic stasis in the endolarynx,
causing laryngeal edema which makes endotracheal
intubation during revision surgery even more difficult
or even impossible. This is why hematoma formation
in a deeper region of the neck is far more dangerous
than in superficial ones.? The majority of hematomas
form in the first few hours after the initial surgical pro-
cedure. In an extensive study performed by Promberg-
er et al, postoperative bleeding occurred in 336
(80.6%) of 417 patients within the first 6 hours after
surgery.” Upon review of 6 other studies, we found
that the incidence within the first 8 hours varied from
0-25% and the largest study being the one by Lacoste
on more than 3000 thyroidectomies.”®?° Bleeding oc-
curs very rarely after 24 hours.?!

Postoperative hematoma occurs at a rate of approx-
imately 0.1% to 1.1%%*%, but in highly experienced
departments that rate usually does not exceed 1%.%
Many of factors can lead to a higher likelihood of
postoperative bleeding, including factors related to the
patient, the surgeon, or both. Prevention should be ini-
tiated during the procedure itself, by performing pre-
cise hemostasis. Not only does this decrease the likeli-
hood of bleeding, but also improves the chances of
exact visualization and preservation of parathyroid
glands and recurrent nerves.** Conventional hemo-
static methods include large vessel ligation and bipolar
coagulation of smaller vessels. Bipolar coagulation is
usually very efficient and relatively safe in thyroid sur-
gery regarding the damage to the nerves and parathy-
roid glands. On the other hand, monopolar surgery
should be avoided because of higher temperatures and
much more collateral damage to the adjacent tissues.
Use of ultrasonic dissection technology can also reduce
intraoperative and postoperative bleeding, along with
much less thermal injury of other important anatomi-
cal structures.” Some authors proposed putting some
hemostatic material directly into the wound at the end
of the procedure. That was most often an oxidized cel-
lulose mesh sheet. In a study performed in 2013, Amit
did not demonstrate any significant advantage of these
materials, only adding to drainage output without re-
ducing the number of revision surgeries for hemato-
ma.?® Prevention of deep hematomas, which can be
life-threatening, can also be achieved by avoiding tight
suturing of the strap muscles, as described by Terris.?
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Observation for up to 24 hours is recommended for
the majority of patients undergoing thyroid surgery. If
hematoma develops with the symptoms of stridor and
breathing difficulties, the surgical incision should be
urgently reopened, draining as much hematoma as
possible, and the patient must be returned to the op-
eration room for revision by completely opening the
wound and performing a precise hemostasis.

Recurrent laryngeal nerve damage and dysphonia

One of the best-known and described thyroid sur-
gery complications is injury of the recurrent laryngeal
nerve (RLN). It is a branch of the tenth cranial nerve
(vagus) that supplies all the muscles of the larynx ex-
cept the cricothyroid muscles. Nerves are not sym-
metrical in their course. The left nerve makes a loop
under the aortic arch while the right nerve loops under
the right subclavian artery, and after that they return to
the neck. They are intimately associated with the thy-
roid gland during their course in the tracheoesopha-
geal groove, and they enter the larynx at the level of
the cricothyroid membrane. RLN injury most often
occurs near the point of entrance to the larynx.

Immediate flaccidity of the ipsilateral vocal fold
occurs in case of unilateral paralysis, along with the
loss of abduction and adduction, severe dysphonia to
complete paralytic aphonia, pneumophonia, and in
many cases aspiration of food and drink into the tra-
chea.”” 'The paralyzed vocal fold atrophies through
time, causing the voice to deteriorate even more.

In the case of bilateral recurrent nerve injury, bi-
phasic stridor, respiratory distress, and aphonia occur
due to the closure of the glottis, often requiring urgent
intubation or tracheostomy. The symptoms usually oc-
cur already at the time of extubation after total thy-
roidectomy.?®

However, unilateral or bilateral RLN injury does
not have to be complete. In such cases, the symptoms
of unilateral or bilateral paresis occur but are milder,
and their prominence depends on the extent of axon
damage. There are a few main reasons for nerve dam-
age: inadequate visualization of the nerve, anatomic
variations of the course of both nerves, bleeding in the
operative field, postoperative edema, or a combination
of these factors.

Identifying the RLN during thyroid dissection is
the gold standard in avoiding neural injury which, of
course, is not always straightforward, especially in cas-
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es of large goiters, malignancy, or reoperations.”” The
fact that there are many anatomic variations of its
course and branching also makes the identification
more difficult. RLN is a very delicate anatomic struc-
ture that can be damaged not only by cutting/transec-
tion, but also by stretching, compression, thermal in-
jury, etc.

Injuries can be subdivided into transient and per-
manent. Symptomatic injuries lasting more than one
year are considered permanent.*! Transient injuries last
less than 1 year but have different recovery times (usu-
ally between 4 and 6 weeks to complete recovery).*

'The majority of authors still claim that the best way
to prevent RLN injury is its exact dissection and iden-
tification during the procedure, while some hold the
opinion that this is not necessary since the attempt to
identify the whole course of the nerve in tracheo-
esophageal groove adds to the likelihood of stretching
and compressing it, thus increasing the incidence of
transitory pareses.*> Devices for intraoperative recur-
rent nerve monitoring can also be very helpful, espe-
cially in cases of large goiters, reoperations, malignan-
cies, and other more complex cases. Permanent RLN
injuries have been documented in 0.5% to 5.0% of
patients, whereas transient injuries are observed un be-
tween 1% and 30% of patients, according to various
studies.*** Of course, more experienced institutions
and surgeons report much less injuries of the recurrent
nerve.

Hypoparathyroidism

Hypoparathyroidism is an extensively described
complication of thyroid surgery. It significantly con-
tributes to patient discomfort, lowering the quality of
life, prolonging the hospital stay, and increasing the
costs of treatment. There are usually four small para-
thyroid glands (80% population) in a close relationship
with the thyroid gland. Three glands can be found in
1-7% of population, and 3-6% of the population has
more than four parathyroid glands. Each operation
can result in their direct trauma, devascularization, or
their accidental removal.*** The etiology of transient
hypoparathyroidism and hypocalcemia is still not
completely understood and may be related to tempo-
rary ischemia of the parathyroid glands or to an in-
creased release of the acute phase protein endothe-
lin.%% This transient or permanent loss of their func-
tion results in lower parathyroid hormone (PTH) lev-
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els, which are associated with different levels of
hypocalcemia, as this hormone is crucial in maintain-
ing calcium level homeostasis. Hypocalcemia is con-
sidered permanent if calcium levels do not normalize
within 6 months (1.3-3.0% of cases). In some cases,
hypocalcemia remains asymptomatic because the de-
crease of calcium levels is not that severe. It can only be
detected by routine calcium and PTH blood tests. In
cases of more severe hypocalcemia, the following
symptoms may occur: Chvostek’s and Trousseau’s
signs, muscle cramps and paresthesia, or even ECG
changes (prolonged QT interval) and neurological
symptoms. Pattou et al. showed that patients were at
high risk for developing permanent hypoparathyroid-
ism if fewer than three parathyroid glands were left
intact during surgery or the early serum PTH level
was less than 12 pg/mL.* In order to assess patients
for hypoparathyroidism, intact parathyroid hormone
(iPTH) along with total and ionized serum calcium
should be measured during the first 24 hours after sur-
gery. As with s recurrent laryngeal nerve, the best pre-
vention of parathyroid gland damage is proper visual-
ization, hemostasis, and careful dissection. Use of new
coagulation/dissection devices also helps in their pres-
ervation, lowering the thermic effect on adjacent tis-
sue.** Hypocalcemia is treated by administering
supplemental calcium, usually in form of carbonate
and supplements of vitamin D. Parenteral calcium glu-
conate is usually added to the treatment in high-risk
and symptomatic patients with low PTH and calcium
levels. In selected cases where this therapy is not effi-
cient enough, PTH can be administered in form of an
injection, improving calcium levels. This treatment was

approved by the FDA in 2015.
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PREGLED KOMPLIKACIJA KIRURSKIH ZAHVATA NA STITNJACI

Juraj Lukinovici Mario Bili¢

Uwod: Najo¢itija indikacija za kirurski zahvat na $titnjadi je zlo¢udna novotvorina, ali nisu rijetke ni druge indikacije. Kao
kod svake druge operacije i ovdje su moguéi odredeni rizici, koji se mogu podijeliti na blaze i teZe. Rasprava: u ovom pregle-
du predstavljamo blaze (serom, oziljke i disfagiju) i teze komplikacije kirurgije $titnjace (krvarenje, ozljeda povratnog Zivca i
hipoparatiroidizam). Opisane su mogucnosti prevencije te lije¢enja svake pojedine komplikacije. Zakfjucak: u posljednje
vrijeme kirurgija §titnjace postaje sve sigurnija, uz uvodenje novijih metoda hemostaze, kao i ostalih metoda poput intraope-
rativnog monitoringa povratnog Zivca i detekcije paratiroidnih Zlijezda.

Kljuéne rijedi: kirurgija stitnjace, hipokalcemija, komplikacije, tiroidektomija
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