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Abstract 
 

Background: The thyroid gland can be affected by pathologies such as tumors, 

hypothyroidism and hyperthyroidism. Thyroidectomy is one of the most used and effective 

treatment options. However, the procedure’s complications can lead to lifelong sequels such 

as vocal cord palsy or hypocalcemia. This retrospective study aims to outline the 

complications of thyroid surgeries. 

Material and Methods: The medical records of patients who underwent thyroid surgery 

during 2016 at the Otolaryngology clinic, Örebro University Hospital, were studied. 

Complications persisting 6 months after surgery were considered as permanent or long-term. 

“Post-op” refers to complications within the six first month. Recurrent laryngeal nerve (RLN) 

injury is defined by a unilateral or bilateral vocal cord palsy. Cutoff for hypocalcemia was set 

at serum calcium under 2.10 mmol/L, and/or symptoms treated with calcium supplements. 

Infection after surgery and bleeding incidents were also considered. 

Results: Of 54 patients, 40.7% had a complication. Post-operative RLN injury were found 

after 11.1% of surgeries, and hypocalcemias in 9.3%. The infection rate was 7.4%. Bilateral 

resection had 50% resulting in post-op RLN injury and 33.3% leading to permanent 

hypocalcemia. No bleeding incident or permanent RLN injury were recorded. 

Conclusion: Bilateral thyroidectomies are associated with greater risks of hypocalcemia and 

RLN injury. Greater attention should be paid to identify RLN and parathyroid glands to 

prevent or lower the incidence of complications. Measures to minimize infection rates could 

be taken. Larger studies are needed to get a better overview on complications of thyroid 

surgery. 
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Introduction  
 The thyroid gland is placed anterior to the trachea, in front of the cricoid 

cartilage. It is composed of two lateral lobes and a central isthmus. It is an endocrine gland 

whose primary function is to produce and store thyroid hormones, which have a stimulating 

effect on the metabolism of the body. A failure of the gland can lead to tiredness, irritability, 

weight gain, depression-like symptoms and hyperplasia of the thyroid. Overproduction of 

these hormones can lead to hyperactivity, heart arrhythmia and other disorders that can be 

life-threatening. Thyroid gland is affected by different pathological conditions and diseases 

[1], like thyroid cancer, Graves’ disease, hyperthyroidism or hypothyroidism. Enlarged 

thyroid gland or goiter can secondarily compress the surrounding tissue of the neck. There are 

different therapeutic options such as radioiodine treatments or thyroid hormone therapy in 

case of hypothyroid, but surgery is the most important treatment for a diseased thyroid gland 

[2]. In Sweden, 6 thyroid surgeries are performed daily on average [3]. The surgical treatment 

comprises of bilateral or unilateral resections of the thyroid gland, depending on the type and 

extent of the disease. Bilateral resection lowers the risk of reoccurring disease and the need 

for re-operative procedures later in life [4]. On the other hand, it is a bigger operation that is 

associated with a higher risk of complications compared to unilateral resection [5,6]. The 

complications of this type of surgery can lead to debilitating handicaps and lifelong treatment. 

Two of the main complications are recurrent laryngeal nerve (RLN) and hypocalcemia. 

Recurrent laryngeal nerve damage can lead to vocal cord palsy, which can be permanent in 

about 1% - 3% of cases [7,8]. The peroperative identification of the RLN is an important step 

of the surgery, and tools such as intraoperative neurostimulator are often used [9,10]. Despite 

the nerve identification, damages to the nerve can come up due to anatomical variability or 

dislocation due to thyroid gland hyperplasia or enlargement [9]. Hypocalcemia is a result of 

damages done to the parathyroid blood circulation or the removal of these glands during the 

surgery. Hypocalcemia can be permanent in about 1% of the cases even though it most often 

is transient [11–13].  

Aim 
 The aim of this retrospective study was to have an overview on thyroid gland 

surgery, its complications and eventual management of these complications performed at the 

Otolaryngology department at the University Hospital at Örebro (USÖ) during 2016. 
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Materials and methods 
 To evaluate the post-operative complications after bilateral or unilateral 

thyroidectomy at Otolaryngology department, Örebro University Hospital (USÖ), Örebro-

Sweden, a retrospective study was done in the database of medical records of patients who 

underwent thyroid gland surgery. A list of patients was obtained for every type of thyroid 

surgery done in 2016. We included all patients who underwent thyroid surgery as primary 

indication of the procedure. Patients who underwent thyroid gland surgery as part of a head 

and neck cancer operation were excluded from the study. Fifty-six surgeries were performed 

on 54 patients. This comprised of 50 unilateral resections, of which 11 were re-operations, 

and 6 bilateral resections. A summary of patient characteristics can be found in Table 1. 

 Information about age, gender, indication of surgery and type of surgery, were 

gathered and can be found in Table 1. Postoperative complications were also collected. Blood 

test included S-T3, S-Thyroxin, S-TSH and S-Calcium levels. Blood tests were taken before 

the surgery, one day to one week after the surgery, and at 6-month after surgery. 

Two patients were operated on twice during 2016, as the histological analysis 

revealed malignant tissue after the unilateral thyroidectomy. In both cases, the re-operation 

Table 1: Patient Characteristics Bilateral res Unilateral res P value

Number of patients (n) 54 6 48

Age: yrs.

Median 59.5

Range 26-82

Sex: n (%)

Male 12 (22.2) 2 10 NS

Female 42 (77.8) 4 38 NS

Number of surgeries: n (%) 56

Indication for surgery

Compression symptom 35 (62.5) 1 34 0.017

Malignancy suspicion 11 (19.6) 1 10 NS

Malignancy 6 (10.7) 4 2 < 0.001

Reoperation after malignancy in biopsy 3 (5.4) 0 3 NS

Recurrent cyst 1 (1.8) 0 1 NS

Type of surgery: n (%)

Unilateral surgery 50

Bilateral surgery 6

Table 1: Patient characteristics of patients who underwent thyroid surgery at the 

otolaryngology clinic of USÖ in 2016. Bilateral res and unilateral res: patients who 

underwent bilateral or unilateral resection. Note: 54 corresponds to the amount of 

patient from which the complications are calculated, and 56 the total amount of 

surgeries. NS: Non- statistically significant 
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was performed within 70 days. For these two patients, the follow-up was calculated from the 

second operation.  

In one patient, unilateral resection was performed during 2015 and underwent 

re-operation during early 2016 as the histological analysis revealed malignant tissue. Another 

patient was first operated in December 2016 and had a reoperation in the beginning of January 

2017 as the histological analysis after first surgery revealed features of malignant tissue. In 

these two patients, the operation performed in 2016 were included in the total number of 

surgeries. However, the latest of the two surgeries was used as the start of the postoperative 

follow-up, regardless of the year it was performed.  

The patients were followed up for a period of 6 months. The patients had 

follow-up appointments 4 to 6 weeks after the surgery, and thereafter regular appointments 

scheduled depending on the occurrence of complications. If the patients were free from signs 

and symptoms of postoperative complication after 6 months, the surgery was considered 

complication-free.  

Laryngeal nerve injury 

The laryngeal nerve injury leads to hoarseness, vocal cord palsy, swallowing 

difficulties, and voice weakness. The nerve injuries are divided into recurrent laryngeal nerve-

related complications, and superior laryngeal nerve-related complications. Patients with 

recurrent laryngeal nerve injury develop vocal-cord palsy which is confirmed by 

laryngoscopy. The patient with superior laryngeal nerve injury presents more diffuse 

symptoms like voice change, hoarseness, discomforts in the throat and swallowing 

difficulties, but with a normal laryngoscopy. In both groups, post-operative symptoms 

developed within 2 weeks of the surgery, and long-term symptoms persisted after the 6-

months follow-up. 

Hypocalcemia 

This post-operative complication is described as tingling in extremities due to 

low blood calcium, requiring calcium substitute. The cutoff for hypocalcemia was set at 

serum calcium level below 2.10 mmol/L. Hypocalcemia was considered permanent if 

substitute was still needed or the serum calcium levels were lower than 2.10 mmol/L at the 6-

month follow-up. 
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Post-operative infections 

Fever, erythema, swelling, or itching leading to measures taken to resolve the 

situation, such as prescription of antibiotics or eventual reoperation, were considered as post-

operative infection. 

Post-operative bleeding 

Hematomas and compression symptoms due to bleeding occurring within 48 

hours after the surgery that required re-operation were considered as post-operative bleeding. 

Minor bleedings from the skin wound were not counted as post-operative bleedings. 

Statistical analysis 

To calculate if the numbers of complication between bilateral and unilateral 

surgery were different than if they had occurred randomly, the results were analyzed using a 

Fischer’s Exact. The statistical significance was set for p value <0.05. The tests were 

performed using Sigmaplot v14. 

Ethical considerations 

 To gather the information necessary to the study, it was necessary to go through 

personal and individual medical records. It is data that is kept under secrecy and access is only 

allowed to the concerned health team. For purposes of quality control, access to specific 

information can be granted. This way, researchers that don’t have medical degrees and are not 

involved in the patient’s treatment can have access to sensitive information. 

In order to access the restricted data, a special authorization from the clinic is needed. The 

study was made with the outmost respect to secrecy. 

Results 

 During the year 2016, 54 patients underwent thyroid surgery at Otolaryngology 

department, Örebro University Hospital (USÖ). Forty-two patients were female, and 12 

patients were male. The median age was 59.5. Out of 54 patients, 22 (40.7%) patients had a 

post-operative complication. Information about complications can be found in table 2, and 

complication rate per type of surgery can be found in figure 1. 

Laryngeal nerve injury 

Twelve patients (22.2%) of all thyroid surgery patients, had symptoms that were 

related to a possible laryngeal nerve injury following the surgery. Recurrent laryngeal nerve 

injury symptoms were observed in six patients (11.1%), and had a vocal cord that showed 

total or partial unilateral palsy. Three had undergone bilateral resection and three had 

undergone unilateral resection with a p value of p= 0.014 and shows the results are 
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significantly different than expected from random occurrences. Five patients with vocal cord 

palsy were evaluated and underwent speech therapy within phoniatric division at the 

Otolaryngology department. The one patient who was not evaluated had minor symptoms and 

recovered fully within months. No patient had ongoing partial vocal cord palsy at the 6-month 

follow-up, as shown in figure 1. 

One patient showed left vocal cord palsy and voice hoarseness due to 

peroperative recurrent nerve injury. At the 6-month follow up, the patient had persistent 

hoarseness. The hoarseness was not considered to be caused by a long-term nerve injury as it 

was caused by hyperkeratosis of the vocal cords due to steroid inhalation overuse prior to the 

surgery. 

Another patient had left vocal cord palsy as a symptom of preoperative thyroid malignancy 

and the symptoms were still present at the 6-months follow-up. The symptom was not 

considered to be post-operative nerve injury. 

Seven patients were having hoarseness, swallowing difficulties, or a feeling of discomfort in 

the throat without objective findings on laryngoscopy. At the 6-month follow up, 5 patients 

were still having symptoms that were not linked to a vocal cord palsy. 

 

Table 2: Complications. Complications per patient that occurred after thyroid surgery at 

USÖ otolaryngology clinic in 2016. Percentage are out of the total number of patients. 

Postop is the number of patients with the complication within days after surgery. 

Permanent or Long-Term represents patients still having the complication 6 month after 

surgery. Bilateral res and unilateral res: patients who underwent bilateral or unilateral 

resection. NS: Non- statistically significant. 

Table 2: Complications Bilateral res Unilateral res P value

Total number of patients : n 54 6 48

Bleeding 0 0 0 NS

Infection: n (%) 4 (7.4) 1 3 NS

Oral Antibiotics 3 (5.6) 0 3 NS

IV antibiotics 1 (1.8) 1 0 NS

Hypocalcemia: n (%) 5 (9.3)

Post Op 5 (9.3) 3 2 0.007

Permanent 2 (3.7) 2 0 0.011

Nerve symptoms: n (%)

Post Op 12 (22.2)

Vocal cord palsy 6 (11.1) 3 3 0.014

Superior laryngeal nerve symptoms 6 (11.1) 0 6 NS

Long-term 5 (9.3)

Vocal cord palsy 0 0 0 NS

Superior laryngeal nerve symptoms 5 (9.3) 1 4 NS
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Hypocalcemia 

Five patients developed hypocalcemia as a post-operative complication (as 

shown in table 2). Two had undergone unilateral resection and three had undergone bilateral 

resection, with a p value of p= 0.007. Four of them received calcium supplement treatment 

postoperatively. At the 6-months follow up, two patients were still having low blood levels of 

calcium or had to continue taking the supplement. Both had undergone bilateral 

thyroidectomy (p= 0.011). One patient had one parathyroid gland identified and had it re-

implanted in a muscle during the operation. In the case of the other patient, the two identified 

glands were kept in situ. 

Post-operative infection 

There were 4 cases of post-operative infections that required treatment (as 

shown in table 2). Minor infections of the skin wound were found in 3 patients, with 

symptoms such as swelling and secretion of fluid from the surgical wound. These three cases 

were resolved within 10 days after intake of oral antibiotics. The fourth case was a more 

complicated post-operative infection. The patient presented fever (38.2°C) and confusion two 

days after a bilateral resection. The patient received initially 3 doses of intravenous antibiotics 

within 24 hours and recovered thereafter. 

Figure 1: Rate of complication per type of surgery of patients who underwent 

thyroid surgery at the USÖ otolaryngology clinic in 2016. Postop is the number 

of patients with the complication within days after surgery. Perm (permanent) 

or LT (long term) represents patients still having the complication 6 month after 

surgery. RLN represents damages to the recurrent laryngeal nerve that leads to 

vocal cord palsy. Nerve represents patients having nerve symptoms without 

vocal cord palsy. Hypo represents patients having hypocalcemia.  
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Post-operative bleeding 

There were no patients in this study who had post-operative bleeding that 

matched the criteria. There were no post-operative bleeding or hematomas that exerted 

compression symptoms or drops in blood pressure within 48 hours post-surgery (as shown in 

table 2). A patient came back to the emergency department 5 days after the surgery with 

bleeding from the skin wound with a light hematoma but no compression symptoms. The 

patient was scheduled for re-operation to stop the bleeding but during waiting time the 

bleeding stopped spontaneously without any intervention. 

 

Discussion 
 The aim of the study was to evaluate the surgical outcome and assess post-

operative complications after thyroid surgery at Otolaryngology department-USÖ during 

2016. 

There were 54 patients who underwent thyroid surgery, and 40.7% had one or more 

complications following surgery. The most common complication was vocal cord palsy and 

superior laryngeal nerve injury with both appearing post-operatively in 11.1% of patients. Of 

the patients with superior nerve injury or vocal cord palsy, 9.3% had superior laryngeal nerve 

damage symptoms after 6 months. RLN injuries with vocal cord palsy were all resolved 

within 6 months. Hypocalcemia was the second most common complication, affecting 9.3% 

of patients, of which 33.3% became permanent hypocalcemias after 6 months.  Higher rates of 

complications were found in bilateral thyroidectomies, with 11.1% of surgeries representing 

50% of total post-operative RLN injuries and hypocalcemias. Permanent hypocalcemias were 

frequent in bilateral thyroidectomies, as it occurred in 33.3% of surgeries. The infection rate 

was high, at 7.4%. On the other hand, no bleeding complication was found. 

To gather these results, regional medical record system used in Sweden was the primary data 

source. Sweden has a reliable medical information-gathering system that centralizes 

information about the patients and the different treatments they undergo. Going through every 

patient’s medical record individually permitted the most accurate gathering of information. 

Two weeks after the surgery, 22.2% of patients had a nerve-related symptom, of which 11.1% 

had total or partial vocal cord palsy. Nevertheless, no patient had vocal cord palsy 6 months 

after the surgery, signaling that there were no permanent RLN injury. Permanent RLN injuries 

variate between 1-3% after bilateral thyroidectomies in other studies [7,8]. Permanent RLN 

injuries in reoperations can be more than 3% [8,14], and range between 0% to 3% for 
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unilateral resections [15]. In the literature, there are different follow-up periods after surgery, 

and 6 months were chosen for this study. Some studies use a one-year follow-up before 

considering LRN injury permanent [16,17]. As the majority of patients recover within the first 

six month [18,19] and not enough time had passed since the last surgery of 2016 at the time of 

the study for a one-year follow up, so a 6 month follow-up was used. 

Hypocalcemia is one of the most common complication of thyroid surgery, and in this study, 

9.3% of patients had post-operative hypocalcemia. Hypocalcemia was overrepresented in 

bilateral resections as 3 out of 6 of the bilateral resections led to a post-operative 

hypocalcemia, of which two became permanent. The Scandinavian Quality Register for 

Thyroid Parathyroid and Adrenal Surgery (SQRTPA) set 3% of permanent hypocalcemia 

after bilateral resections as a goal for the 2012-2015 period [3], which failed to be met for 

year 2016. The statistical significance of these high numbers could mean that there were more 

cases of hypocalcemia than what should be expected. If these numbers were added to the 

SQRTPA numbers from 2012 to 2016, then 6.9% of patients who underwent bilateral 

thyroidectomy had a permanent hypocalcemia. Permanent hypocalcemia after bilateral 

resection ranges from 0.8 to 2% [11,20,21]. In unilateral thyroidectomy, long term 

hypocalcemias are rare [15], and in reoperations, the complication can range between 0.5% - 

6.6% depending on studies and techniques [4,14,22]. 

The infection rate of the surgeries was 7.4%, as 3 infections were superficial wound infections 

and 1 was a deeper infection. The infection rate can vary between studies, but ranges from 

0.36% to 3.1% [23–25]. On the other hand, there were no bleeding incidents. The SQRTPA 

goal for bleeding incidents for the 2012-2105 period was 1 % and it has been reached at the 

Otolaryngology department in Örebro during 2016. 

Bilateral resection of the thyroid is a larger surgery than the unilateral resection and is more 

prone to complications [6]. More structures such as nerves and parathyroid glands are at risk 

as the larger pats of the neck region are affected by surgery. The higher amount of 

hypocalcemias and RLN injuries for the bilateral compared to unilateral surgery was 

expected. 

This study gives information on the outcome of complications after thyroid surgery and could, 

on a local scale, lead to improvements that would reduce the amount of complications. It 

compares the Otolaryngology department with its worldwide counterparts and makes it 

possible to compare it with other clinics. If compared to other similar studies from the same 
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country, it could lead to a national awareness and new policies aimed against the most 

common complications. 

A major limitation is the small scale of the study, especially the few bilateral thyroidectomies 

make the study not statistically significant, and it is difficult to relevantly compare to other 

international studies that have a larger patient base. During the preparation of the study, the 

patients who underwent surgery were found via lists by diagnosis codes in the medical 

records. The diagnosis codes are set by the doctors and can for some patients be wrongly 

typed or forgotten, making the patients invisible for the study. Another limitation is that the 

information had to be interpreted twice. First by the doctor, who wrote in the records, and 

afterwards by the researcher reading the records. Some information was missing and some 

information was interpreted from the doctor’s logs. A last limitation could be the differences 

between studies when it comes to cut-off limits for serum values. An example would be the 

difference between some studies for the limit to hypocalcemia, where the lower limit for 

serum calcium can vary, examples are 2.0 mmol/L [14,20] and 1.9 mmol/L [26]. It makes the 

comparison between studies difficult as all do not have the same standards for the same 

diagnosis. 

Conclusion 
This study highlights the areas of the surgeries that can be improved to lower or 

prevent the incidence of complications. In this regard, one can speculate that as bilateral 

thyroidectomy led to more cases of recurrent laryngeal nerve injuries and hypocalcemia, 

greater attention should be paid to identify the RLN and preserve the parathyroid glands. The 

infection rate is high and measures could be taken to try to lower it. 

Studies are recommended to assess the rate of complications during previous or subsequent 

years in order to evaluate the trends of post-operative complications and improve on 

techniques and systems to prevent complications. This can be compared to reports from other 

centers or hospitals to get a larger patient basis and nation-wide analysis. 
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Cover letter 

 

Dear Editor, 

I hereby present the study that I have been conducting with the USÖ otolaryngology clinic, 

named “Retrospective Study of Thyroidectomy and its complications at the Otolaryngology 

department of Örebro University Hospital in 2016.” 

It is a study of the complications following thyroid surgery of patients in 2016. The study 

compares total and partial thyroid surgeries, the upcoming of complications and the measures 

taken to resolve them. It gives an overview of the state of this kind of surgery in a modern 

hospital, and could allow comparing different hospitals to get a broader perspective on the 

subject. It can lead to a better understanding of the causes of complications and minimize the 

risk for the patient undergoing a broadly common surgery with debilitating and lifelong 

consequences if complications arise. 

Surgery being the focus of your journal, it is assumed to be of interest for you to publish a 

modern overview of a growing surgery. Thyroid surgery is currently a discussed topic, like 

the total or subtotal primary surgery for goiter, or the concern for the over diagnosed thyroid 

cancer. This study gives another perspective around the consequences of the surgery and is 

relevant in the context of the modern discussions around thyroid surgery. 

I would appreciate you considering this essay for publication. 

 

Thank you. 

Author: Axel Missirliu 

axelmissirliu@gmail.com 

Köpmangatan 3, 70210, Örebro, Sweden. 

Supervisor: Amanj Saber, MD, PhD. 
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Populärvetenskaplig artikel 

Sköldkörtelkirurgins komplikationer. 

 

Sköldkörteln finns i främre delen av halsen, framför luft och matstrupe. Det är en körtel som 

producerar hormoner som stimulerar kroppens ämnesomsättning. Utan dessa kan man känna 

sig trött, gå upp i vikt och känna sig kall, men har man för mycket kan bl.a. hjärtats rytm 

rubbas! Körteln kan opereras bort partiellt eller totalt vid överaktivitet av körteln, om körteln 

växer och trycker åt i halsen, eller om en tumör uppkommer. Det finns risker att nerver som 

styr stämbanden skadas och leder till heshet, eller att bisköldkörteln skadas så att man får låga 

kalknivåer i blodet som kan leda till nervsymptom som kramper. Målet med studien är att 

studera uppkomsten av dessa komplikationer efter sköldkörtelkirurgi på ÖronNäsaHals-

kliniken i Örebro i 2016. 

Patienter som genomgick sköldkörteloperation följdes upp i 6 månader efter insatsen. Av alla 

patienter som genomgick köldkörteloperation fick två av fem en komplikation av någon form. 

Låg blodkalk hittades hos var tionde patient, och av dessa var det en tredjedel som fick 

livslånga skador på bisköldkörteln som behandlas med livslång kalktablettbehandling. Av alla 

opererade patienter fick var tionde stämbandspares, men alla fick tillbaka funktion efter sex 

månader. Borttagandet av hela sköldkörteln har en högre risk för komplikationer då det är en 

större operation. En av tre fick stämbandspares och hälften fick lågt blodkalk. Dock var det 

relativt högre siffror jämfört än med andra studier. Denna studie kan användas för att peka ut 

bristfälliga delar av processen och minimera komplikationer i framtiden. 
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Ethical consideration 

Medical records are documents that are personal and can contain sensitive information. For 

quality control studies, the department can grant access to parts of the medical records. It 

means that the access to private information can be granted to people who aren’t part of the 

healthcare team responsible for the patient. 

Even though personal information is used for the study, it is made as difficult as possible to 

personally identify the patient. The study takes up specific cases and patients, and even 

though there was an effort to only say the most relevant information, it is a weakness in the 

anonymity of the patients and could be possible to identify a specific patient with some 

sources external to the study, compromising the secrecy of the medical records and anonymity 

of the patients in the study. 

For this study, the patients were not directly informed of the use of their personal data, but the 

healthcare law allows the use of personal data for studies aiming to better the quality of the 

care. To statistically justify an improvement, it is better to have as many patients to study as 

possible, but it may be at the cost of formal consent. The patients of this study may not have 

direct help from it in the future, but the improvements it could lead to may help others going 

through similar treatments. 

 


