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Abstract:

The goals of this research are to investigate the incidence of postoperative challenges and complications following
thyroid surgery recommended for a variety of benign and malignant lesions. The collection of relevant publications
on complications that can arise after thyroidectomy was accomplished via the use of a wide variety of trustworthy
web sources. The material was gathered from the many research projects that were mentioned, and after that, it was
compiled for the purpose of conducting an in-depth analysis and deducing the outcomes. Hypocalcemia and damage
to recurrent laryngeal nerve tend to be early-arising problems associated with thyroid surgery that occur most
frequently. Adduction of the vocal cords as a consequence of recurrent nerve paralysis of both sides is an extremely
uncommon but potentially fatal complication (it occurs in less than 0.1% of cases) that requires immediate medical
attention. Recurrent laryngeal nerve injury naturally resolves itself without the need for invasive treatments.
However, in emergency situations, immediate action may be required. Cutting-edge laryngeal surgery techniques
hold the promise of substantial improvement.

Corresponding author

Faisal H. Alsarrani,

King Abdullah International Medical Research Center,
Riyadh, Saudi Arabia.

Department of General Surgery,

Ministry of National Guard - Health Affairs, Riyadh,
Saudi Arabia

Please cite this article in press as Faisal H. Alsarrani, Complications Post thyroidectomy, Indo Am. J. Pharm. Sci,
2016; 3(3).



http://www.iajps.com/

IAJPS 2016, 3 (3), 321-326

INTRODUCTION:

Thyroid conditions are considered the second most
frequent type of hormonal disorder, right behind
diabetes mellitus itself as the most frequently
occurring common type of the condition. Both benign
and malignant thyroid tumors can necessitate surgical
intervention in patients who suffer from thyroid
problems. An additional justification for thyroid
surgery occurs when there is enlargement or swelling
of the gland in a condition called generalized or
multinodular ~ goiter, which causes difficulty
breathing, producing one's voice, and swallowing as
it becomes enormous.

Although the primary indication for thyroidectomy is
often cited as cosmetic in nature, it is imperative to
acknowledge that there exist additional scenarios
warranting  this  surgical intervention. These
encompass instances wherein an enlarged thyroid
gland is accompanied by the manifestation of toxic
symptoms or when there is a heightened level of
suspicion regarding the presence of malignancy. The
benign or malignant characteristics of the tumor, the
extent of the tumor, as well as the extent of
impairment all play a role in determining the type of
thyroidectomy that will be performed. In the
seventeenth century, the death rate associated with
surgical removal of the thyroid was as significantly
elevated as forty percent due to the complications of
hemorrhage and infection.

The emergence of contemporary antiseptic and
anesthetic facilities enhanced surgical procedures,
and the utilization of cutting-edge surgical equipment
throughout the preceding century has made a
significant contribution to the remarkably low
occurrence of morbidity and mortality rates observed
in  contemporary  thyroid  surgeries.  These
improvements were made possible by advancements
in surgical instruments and
improved hemostatic equipment. Wound infection,
hematoma or hemorrhage that causes airway
impairment, hypocalcemia, trauma to the superior or
recurrent laryngeal nerve which is lying in close
proximity to the thyroid gland, and thyroid storm are
some of the major postoperative complications that
can arise from thyroid surgery.

LITERATURE REVIEW:

In the nation of France, an estimated annual count of
approximately 50,000 individuals partake in the
medical procedure known as thyroidectomy. The
prevalence of enduring complications subsequent to
thyroidectomy is minimal. Thyroidectomy, a surgical
procedure involving the removal of the thyroid gland,
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presents two well-documented complications that are
closely associated with the anatomical proximity of
the thyroid gland to recurrent laryngeal nerves and
the parathyroid glands. Temporary dysphonia,
characterized by impaired vocal function, has been
observed in approximately 5-11% of thyroidectomy
cases, with a potential for permanent dysphonia in 1
to 3.5% of cases. Additionally, temporary
hypoparathyroidism, marked by reduced parathyroid
hormone levels, has been reported in 20 to 30% of
cases, with a possibility of permanent
hypoparathyroidism within 1 to 4% of cases.

The present dataset has been extracted from the most
extensive published collection of cases, thereby
providing a comprehensive overview of the
frequency of complications observed at specialized
medical facilities. The occurrence of a postoperative
compressive hematoma accompanied by acute
dyspnea is an infrequent yet grave complication,
which has the potential to lead to fatal outcomes or
significant long-term consequences. Several risk
factors were identified, encompassing both patient-
related and factors related to the procedure. Patient-
related variables include a history of previous
cervical surgery. Procedure-related factors include
lymph node dissection and the presence of thyroid
pathology, such as thyroiditis or cancer. Additionally,
the risk may also be influenced by surgical volume or
the level of surgeon experience. During the initial
consultation, it is imperative to furnish the patient
with comprehensive information pertaining to both
foreseeable severe and commonplace risks, as well as
their  corresponding  management  strategies.
Complications arising post-thyroidectomy frequently
necessitate the implementation of a multi-modal and
multidisciplinary approach for effective management.
Although a substantial body of literature exists on the
topic of surgery, a consensus has yet to be reached
among researchers and medical professionals.

Hypocalcemia

Hypocalcemia is characterized by a serum calcium
level below 2 mM/L (8.0 mg/dL) otherwise an
ionized calcium level below 1.1 mM/L (0.275
mg/dL). The prevalence of post-thyroidectomy
hypocalcemia exhibits a wide range, spanning from
2% to 83%, contingent upon the specific criteria
employed by the respective researchers (refer to
Table 1). Certain researchers have chosen to
exclusively incorporate cases of symptomatic
hypocalcemia in their studies, whereas others have
opted to encompass instances of asymptomatic
hypocalcemia that are linked to temporary
hypoparathyroidism. The prevalence of prolonged or
enduring hypocalcemia in documented cohorts
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comprising over one hundred individuals is less than
three percent. According to the sources cited as
references it can be inferred that there is existing
literature or studies supporting the statements made.
Duclos et al. observed a 25.9% occurrence rate of
post-op hypoparathyroidism alongside a 2.69%
occurrence rate of persistent hypoparathyroidism,
utilizing an acceptable overall calcium level of 2
mM/L (8 mg/dL).

Postoperative hypoparathyroidism is a condition that
occurs due to a disruption in the normal production of
parathyroid hormone (PTH). This disruption leads to
a decrease in the levels of PTH, resulting in a state of
hypocalcemia accompanied by elevated levels of
phosphates, known as hyperphosphatemia. The
typical physiological reaction following a surgical
procedure involves the occurrence of hemodilution
and the secretion of antidiuretic hormone, which
consequently leads to a reduction in the overall levels
of calcium in the serum. A multitude of
investigations have been conducted to assess the
potential hazard associated with hypoparathyroidism
following thyroidectomy. The predictive value of
postoperative parathyroid hormone (PTH) levels in
relation to hypocalcemia surpasses that of a solitary
calcium level. According to the research conducted
by Wand et al., it was determined that the
administration of calcium or Vitamin D supplements
is not required when the postoperative parathyroid
hormone (PTH) level is equal to or greater than
5pg/ml.  In a comprehensive  meta-analysis
encompassing four distinct Australian research,
Grodski et al. have successfully demonstrated a
noteworthy correlation between an imperceptible
parathyroid hormone (PTH) level at the four-hour
mark following surgical intervention and the
subsequent development of hypocalcemia. The
findings of this meticulous investigation indicate a
sensitivity rate of 48.5% and an impressive
specificity rate of 96.7%.

The specificity and sensitivity of the diagnostic test
exhibit a reliance on the selected threshold level. The
enhancement of predictive value is achieved through
the quantification of the relative reduction in
parathyroid hormone (PTH) levels. In a
comprehensive meta-analysis encompassing a total of
nine meticulously conducted research, Noordzij et al.
have successfully demonstrated a significant
association between a reduction in parathyroid
hormone (PTH) levels exceeding 65% from the
baseline PTH level at the 6-hour mark following a
surgical procedure, and the subsequent development
of hypocalcemia. The findings of this meta-analysis
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have revealed an impressive sensitivity of 96.4% and
a commendable specificity of 91.4% in accurately
predicting the occurrence of hypocalcemia. The
veracity of these findings has been corroborated in a
multitude of investigations, most notably through the
recent scholarly dissemination by Lecerf et al.

In order to mitigate the occurrence of hypocalcemia
during intraoperative procedures, it is imperative to
implement a series of measures. These measures
encompass a comprehensive exploration aimed at
locating the parathyroid glands, ensuring the
visualization and preservation of a minimum of two
glands.  Additionally,  meticulous  dissection
techniques and preservation of peri glandular fat are
employed to safeguard the vascular supply of the
parathyroid glands. The implementation of these
preventive measures serves to mitigate the risk of
developing low-grade chronic hypocalcemia, a
condition that can exert enduring detrimental impacts
on the intricate processes of bone metabolism. The
potential underestimation of the occurrence of mild
hypoparathyroidism warrants further investigation. In
the event that glandular infarction arises as a
consequence of wvenous occlusion, comprehensive
devascularization, or other complications associated
with the wunderlying thyroid disease, certain
researchers advocate for the implementation of a
methodical approach involving the fragmentation of
one or more parathyroid glands, followed by their
subsequent placement within the sternocleidomastoid
or muscles of the forearm. The implementation of
this policy has been observed to result in a notable
reduction in the prevalence of permanent
hypoparathyroidism.

In the peri-operative phase, the administration of oral
calcium supplementation at a dosage of 2 grams per
day, in conjunction with vitamin D (cholecalciferol),
is initiated seven days prior to the surgical procedure
and sustained for a duration of two weeks following
the surgery. This therapeutic intervention has been
observed to effectively diminish the occurrence and
intensity of postoperative hypocalcemia, thereby
enhancing the overall well-being and satisfaction of
the patient.

In order to ensure comprehensive preoperative care,
it is imperative to incorporate regular screening for
vitamin D deficiency, specifically measuring levels
of 25-OH-VitD3 below the established threshold of
20 ng/ml. The assessment of Vitamin D3 levels is
recommended during the initial consultation, with the
administration of supplements being advised in cases
where it is deemed necessary. The administration of
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an oral cholecalciferol dosage of 100,000 IU stands
as the prevailing formulation frequently prescribed in
clinical practice. It is recommended to conduct a
subsequent assessment of the Vitamin D3
concentration approximately two months post-
surgical intervention. The optimal approach entails
early identification of Vitamin D deficiency during
the initial clinical encounter.

The current medical literature lacks a consensus on
the optimal treatment approach for individuals
diagnosed with hypoparathyroidism. The detection of
the condition under consideration relies upon the
precise measurement and assessment of calcium and
parathyroid hormone (PTH) concentrations. Ideally,
the recommended timeframe for the execution of this
procedure is six hours post-operation. The therapeutic
approach involves the utilization of a combined
regimen consisting of calcium and Vitamin D,
commonly administered in the form of calcitriol. In
the absence of symptoms, it is not necessary to
initiate  therapeutic interventions for relative
hypocalcemia, characterized by calcium levels
ranging from 2-2.2 mM/L (8-8.8 mg/dL). This
approach is justified as it promotes the development
of hypertrophy in the residual parathyroid glands.
However, it is imperative to bear in mind that the
nadir pertaining to hypocalcemia manifests precisely
at the 48-hour mark subsequent to surgical
intervention. It is of utmost significance that the
patient is thoroughly apprised of the potential hazards
and manifestations associated with
hypoparathyroidism. Furthermore,  appropriate
provisions should be made to facilitate the outpatient
assessment of phosphate and calcium levels.

In the event that the patient exhibits symptoms such
as paresthesias and signs of neuromuscular
excitability, the recommended course of action
involves regular intake of calcium and vitamin D. In
accordance  with  customary  practice, the
administration of calcium carbonate is typically
initiated at a dosage range of 500-1000 mg. Calcium
citrate may be considered a potential therapeutic
option in cases where there is an underlying
condition of achlorhydria, such as those individuals
who are concurrently using proton pump inhibitor
(PPI) medications. This is due to the fact that calcium
carbonate necessitates an acidic environment within
the gastrointestinal tract in order to facilitate its
absorption. Calcitriol, a biologically active form of
Vitamin D, is commonly prescribed for
administration in the treatment of various medical
conditions. The recommended initial dosage of
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calcitriol typically ranges from 0.5 to 1 pg, to be
taken twice daily.

The administration of dosages ought to be tailored in
accordance with the weekly assessment of phosphate
and calcium concentrations until achieving a state of
biological homeostasis. The diagnosis and treatment
of magnesium deficiency, a condition that can lead to
resistance against parathyroid hormone (PTH), is of
utmost importance. It is imperative to administer a
daily dosage of 1.5 grams of magnesium to
effectively  address  this  deficiency.  The
administration of calcium should be carefully timed
to ensure optimal efficacy of thyroid hormone
replacement therapy. It is recommended to schedule
the initial daily calcium dose at a considerable period
from the previous dose of thyroid hormone. This
precaution is necessary due to the observed reduction
in the bioavailability of levothyroxine caused by the
presence of calcium salts. By adhering to this
practice, healthcare professionals can mitigate
potential interactions.

Injury to Recurrent Laryngeal Nerve

The occurrence rate of recurrent laryngeal nerve
impairment, whether unilateral or bilateral, during
thyroidectomy procedures, is relatively minimal,
albeit not entirely absent. The incidence of the
condition under consideration exhibits variability
based on the duration of post-surgical monitoring,
with a mean incidence of 2.3% at the one-year mark
compared to 9.8% immediately after the operation.
Furthermore, the mode of diagnosis employed
significantly influences the incidence rates, which
can range from less than 2% to 6%. This discrepancy
arises from the utilization of either indirect mirror
laryngoscopy or a more favorable fiberoptic
laryngoscopy as the standard postoperative diagnostic
approach.

The manifestation of hoarseness or dysphonia arises
from the occurrence of laryngeal paralysis
accompanied by unilateral vocal cord immobility,
which is a direct consequence of recurrent laryngeal
nerve damage on one side. Upper airway breathing
difficulties and dysphagia, especially in relation to
liquid intake, are frequently observed in conjunction
with this condition. The manifestation of recurrent
laryngeal nerve paralysis on both sides is
characterized by the emergence of pronounced
symptoms indicative of acute dyspnea, which poses a
significant risk to the individual's life. The
occurrence of this particular complication is
considered to be infrequent, making it challenging to
ascertain its precise prevalence based on existing
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literature. However, Rosato's estimation suggests that
it affects approximately 0.4% of cases.

The heightened susceptibility to recurrent nerve
injury is observed in individuals who have persistent
thyroiditis or Grave's disease. The potential for
recurrent laryngeal nerve (RLN) injury is heightened
by the increased size of the goiter or the surgically
treated thyroid lobe, particularly in cases of
substernal goiter. In such instances, the nerve is
subjected to stretching and becomes more susceptible
to injury during the surgical procedure. The potential
association between the magnitude of surgical
procedures and the level of expertise possessed by
surgeons has resulted in an increase in the likelihood
of recurrent nerve injury.

Several potential risk factors have been proposed in
the literature. One such factor is neck hyperextension,
which may lead to nerve traction and subsequent
adverse effects. Additionally, the extent of branching
of the recurrent laryngeal nerve (RLN) has been
considered, with the anterior branches consistently
identified as motor nerves. Furthermore, the
magnitude of the recurrent nerve has been postulated
as a potential risk factor, as smaller nerves appear to
exhibit increased wvulnerability. Ultimately, the
prospects of spontaneous nerve function recovery and
axonal regrowth appear to be comparatively less
favorable in older patients, individuals who smoke,
those diagnosed with diabetes, and patients burdened
by significant co-morbidities.

Multiple forms of neural injury can potentially occur,
elucidating the substantial heterogeneity observed in
the subsequent manifestation of laryngeal
dysfunction. Neuropraxia, which refers to an injury
specifically affecting the myelin sheath, or
axonotmesis, characterized by axonal rupture
accompanied by Wallerian degeneration while still
maintaining an unaltered neural sheath to facilitate
axonal regeneration, can potentially manifest even in
cases where the detachment of the recurrent nerve is
performed with utmost precision. The phenomenon
of spontaneous functional recovery in the presence of
an undamaged nerve can manifest within a limited
timeframe of a few days in instances of neuropraxia,
while in cases of axonotmesis, this process may
extend up to a year. However, it is important to note
that even after this extended period, the restoration of
muscle function may remain partial and not fully
comprehensive. The aforementioned lesions are
commonly denoted as paresis, as opposed to
paralysis, within the medical literature. In instances
where the integrity of the neurological sheath is
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compromised or the nerve undergoes complete
division, the potential for axonal regrowth becomes
uncertain and frequently results in suboptimal
quality. The outcomes pertaining to vocal,
swallowing, and respiratory functionality  are
contingent upon the positioning of the dysfunctional
vocal cord due to nerve injury. Specifically, a median
or paramedian position is associated with preserved
muscle tone and more favorable vocal outcomes
(Bellantone, Lombardi, 2002).

The potential restoration of recurrent laryngeal nerve
either through repair with the help of a suture or by
nerve grafting has sporadically been suggested as a
viable approach in cases where nerve transection is
identified during surgical intervention. However, the
outcomes of such interventions remain highly
unpredictable (Bansal, Bhardwaj, 2017). Voice re-
education, a frequently prescribed intervention, while
lacking in re-innervation efficacy, does vyield
favorable outcomes in terms of enhanced respiratory
function and notable psychological well-being. The
etiology of laryngeal dysfunction has not been
exclusively attributed to recurrent laryngeal nerve
damage. The potential aetiology of this condition
encompasses various factors, including trauma to the
vocal cord resulting from the presence of an
endotracheal tube, erosion of the mucosa, edema, or
partial dislocation of the arytenoid cartilage. It is
worth noting that the occurrence of subluxation of the
arytenoid  cartilage is relatively infrequent,
accounting for approximately 0.4 to 3% of reported
cases. In cases where challenges about endotracheal
intubation can be anticipated due to patient
anatomical factors such as a shortened neck or the
presence of a voluminous goiter resulting in tracheal
compression or deviation, it is advisable to undertake
intubation procedures with the assistance of
fiberoptic visualization.

Other Complications

The occurrence rate of postoperative hemorrhage
exhibits a range spanning from 0 to 6.5%. Bleeding
complications commonly arise as a consequence of
ligature slippage on a significant arterial pedicle,
hemorrhaging from the traversed parenchymal
surface, or an injury to the jugular vein. The
development of a compressive hematoma within the
neck compartment has the potential to pose a
significant risk to the individual's life, necessitating
immediate surgical decompression. This phenomenon
has the potential to progress further, extending
beyond the initial six-hour period following the
surgical procedure. In a comprehensive study
conducted by Leyre et al., a total of 6744 patients
were meticulously examined. Within this cohort, the
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researchers meticulously documented the occurrence 2. Bellantone, R., Lombardi, C. P., Bossola, M.,
of 70 compressive hematomas. Notably, it was Boscherini, M., De Crea, C., Alesina, P., ... &
observed that 10% of these hematomas manifested Raffaelli, M. (2002). Total thyroidectomy for
beyond the 24-hour postoperative period. management of benign thyroid disease: review of
526 cases. World journal of surgery, 26, 1468-
Several factors have been identified that potentially 1471,
contribute to an elevated susceptibility to 3. Gafni, R. 1, & Collins, M. T. (2019).
hemorrhage. These factors encompass males, the Hypoparathyroidism. New England Journal of
coexistence of thyroid cancer, the magnitude of Medicine, 380(18), 1738-1747.
surgical procedures, and the level of expertise 4. Pattou, F., Combemale, F., Fabre, S., Carnaille,
possessed by the surgeon. The potential influence of B., Decoulx, M., Wemeau, J. L., ... & Proye, C.
anticoagulant or antiplatelet therapy, as well as (1998). Hypocalcemia following thyroid surgery:
coagulopathy, on the risk of adverse outcomes incidence and prediction of outcome. World
appears to be mitigated when intraoperative journal of surgery, 22, 718-724.
hemostasis is executed with meticulous care. The 5. Pepe, J., Colangelo, L., Biamonte, F., Sonato, C.,
initial indicator commonly observed is the presence Danese, V. C., Cecchetti, V., ... & Cipriani, C.
of hematuria or dyspnea. It is worth mentioning that (2020). Diagnosis and management  of
identifying where hemorrhage is occurring is hypocalcemia. Endocrine, 69, 485-495.
established in a mere 73% of individuals who go 6. Rosato, L., Avenia, N., Bernante, P., De Palma,
through neck re-exploration. M., Gulino, G., Nasi, P. G., ... & Pezzullo, L.
(2004). Complications of thyroid surgery:
Increased incidence of impaired wound healing, analysis of a multicentric study on 14,934
characterized by the presence of bound-down as well patients operated on in Italy over 5 years. World
as hypertrophic scar formation, as well as a journal of surgery, 28, 271-276.
heightened susceptibility to wound infection, has 7. Sancho, J. J., Pascual-Damieta, M., Pereira, J.
been observed with greater frequency in patients A., Carrera, M., Fontané, J., & Sitges-Serra, A.
exhibiting obesity. The application of a delicate (2008). Risk factors for transient vocal cord
manual manipulation technique to the surgical palsy after thyroidectomy. Journal of British
incision, coupled with the extraction of purulent Surgery, 95(8), 961-967.
material from an infected wound, has been observed 8. Youngwirth, L., Benavidez, J., Sippel, R., &
to yield favorable outcomes in terms of enhancing the Chen, H. (2010). Parathyroid hormone
aesthetic appearance of the incision site. deficiency after total thyroidectomy: incidence
and time. Journal of Surgical Research, 163(1),
CONCLUSION: 69-71.
Serious  postoperative  complications  following 9. Zambudio, A. R., Rodriguez, J., Riquelme, J.,
thyroidectomy are infrequently observed, although it Soria, T., Canteras, M., & Parrilla, P. (2004).
is worth noting that minor challenges and their Prospective study of postoperative complications
subsequent consequences occur with a certain degree after total thyroidectomy for multinodular goiters
of regularity. Occasionally, minor complications can by surgeons with experience in endocrine
lead to an extended period of hospitalization, surgery. Annals of surgery, 240(1), 18.

resulting in work absenteeism and necessitating
specialized medical attention and subsequent
monitoring. The optimal approach to addressing these
complications  necessitates a  multidisciplinary
management strategy.
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