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ABSTRACT 

 Background: The aim of this study was to identify predictors of difficult thyroidectomy using a 

scale preoperatively .It is called Thyroidectomy Difficulty Scale. It was developed to identify more 

difficult operations, which correlate with long operative times and high complication rates. Methods: 

A four items were used to score the difficulty of thyroid operations. Patient and disease factors were 

recorded for each patient. Difficult group and non-difficult groups were compared. Results: A total of 

378 patients were scored using that Scale. Of them, 80 suffer from hyperthyroidism, 65 from 

Hashimotos, 48 from thyroid cancer, and 185 from multinodular goiter. Among hyperthyroid patients, 

the Difficult group had a greater number  treated with Lugols potassium iodide and have  

ophthalmopathy and level of antithyroglobulin antibodies for them is (>4 IU/mL). Conclusions: By 

that scale, we demonstrated that a diagnosis of hyperthyroidism, increase of serum thyroglobulin, and 

antithyroglobulin antibodies preoperatively are associated with difficult thyroidectomy. This scale can 

assist surgeons in prediction of difficult operations and prepare for them.  
INTRODUCTION 

 Thyroidectomy is a common operation 

used to treat various thyroid disorders. The 

difficulty and length of a thyroid surgery can be 

affected by multiple factors, many of those 

factors cannot be assessed up to the patient is in 

the operating room. To have a more objective 

assessment, Schneider et al. [1] states a 

“Thyroidectomy Difficulty Scale” (TDS). It is a 

four items (vascularity, friability, mobility or 

fibrosis, and gland size), 20-point scale, in 

which each item is scored on a five-point scale. 

Higher scores were noted to correlate with both 

long operative times and high complications 

rates and vice versa [1]. Although the 

complications from thyroid surgery are rarely 

fatal, their consequences can be lifelong. Those 

complications increases with thyroid pathology 

and related to increased gland size, fibrosis, 

vascularity, and inflammation [3]. Although 

certain disease states such as hyperthyroidism, 

goiter or thyroid cancer  often varies widely, 

and it is difficult to  predict the degree of 

difficulty  [2].  

METHODS 

 This study include patients undergoing 

thyroidectomy by Surgeons in al azhar 

university hospitals in general surgery 

department and oncosurgery unit  in the period  

from April 2015 to September 2015 using the 

20-point TDS after  thyroid operations . The 

difficulty scale includes the following four 

factors: vascularity, friability, mobility or 

fibrosis, and gland size. Each factor was graded 

on a scale from 1 to 5. One indicates minimal, 

and five indicates extensive involvement. A 

score of 20 indicate the most difficult thyroid 

surgery. 

 Exclusion criteria 

1-Patients who undergo concomitant neck 

dissection, Para thyroidectomy, or 

preoperative thyroidectomies were excluded.                                                                                        

2- Thyroid cancer patients who underwent a 

central neck lymph node dissection were 

excluded because their procedures would 

have a longer operative time.  

 As regard Operative times, they obtained 

and standardized to each surgeon’s average 

time. Hyperthyroid patient was defined as a 

patient whose thyrotropin <0.5 mIU/L [3]. A 

patient with Hashimotos thyroiditis if they had 

an antithyroid peroxidase antibody laboratory 

value >25 IU/mL. Laboratory values of 

antithyroglobulin antibody>4 IU/mL were 

considered positive for antithyroglobulin 

antibody. A thyroglobulin level >150 ng/ mL 

was considered “high”. The patient population 

was divided into subgroups based on their 

diagnosis of hyperthyroidism, Hashimotos 

thyroiditis, thyroid cancer, or multinodular 

goiter. The groups were compared using the 

Student t-test, chi-square and Fishers exact test.  

RESULTS 

1- Patient demography 

 In the study period which is 6 months, a 

total of 378 consecutive patients were scored 

using this scale.  (77.25%) were female and the 

mean age was 49 _ 15.0 y. Of the 378 patients, 

(26.4%) were smokers and (3.2%) were 

pregnant at the time of operation.   (76.2%) 

patients experienced compressive symptoms 

and (10.6%) had previous radioactive iodine 

ablation.  Table1 

2- Difficult group 

 A score of one would give the minimum 

total TDS score of 4; a score of five in each 
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category would give the maximum total TDS 

score of 20. The average total TDS score for all 

378 patients was 8.9. The mean score for 

vascularity was 2.36, friability was 1.93, 

mobility was 2.04, and size was 2.59.  A 

threshold TDS score of 10 was chosen to define 

difficult thyroid procedure. 

Table 1 e Patient demographics (n [189). 
Variable NDT 258 DT 120 P value 

Age (y) 45.8=15.2 46.2=15.1 0.33 

cancer 56 12 0.07 

Female 206 88 0.32 

Hashimotos 74 12 0.01 

History of 

radiation 
6 0 0.55 

Hyperthyroid 62 76 
 0

.01 

TIMES OF OPERATION 

 All operative times were standardized to 

each surgeon’s average time. A relative time of 

one is equivalent to the surgeon’s average time. 

If an operation took longer than the surgeon’s 

average, the relative time would be >1. If an 

operation took less time than the surgeon’s 

average, the relative time would be <1. The 

non-difficult group had an average relative time 

of 0.96, indicating most those patients’ 

operations took less time than the surgeon’s 

average operating time. The Difficult group 

patients had an average time of 1.12, indicating 

most DT patients’ thyroidectomies took longer 

than the surgeon’s average (P < 0.01) . 

Analysis Of Other Parameters 

 The hyperthyroid patients, the Difficult 

group had more than three times as many 

patients with ophthalmopathy compared with 

the non-difficult group (P ¼ 0.04}. In addition, 

the hyperthyroid group had 47% who were 

treated with Lugols potassium iodide (KI) drops 

compared with the hyperthyroid non difficult 

group (P ¼ 0.04). There were three times as 

many patients with antithyroglobulin antibodies 

present in the hyperthyroid difficult group than 

the hyperthyroid non difficult group (P ¼ 0.05). 

Among the Hashimotos thyroiditis and 

multinodular goiter subsets, there were no 

statistically significant differences between the 

two groups. In the cancer cohort, those who had 

a DT had a higher mean preoperative 

thyroglobulin value compared with NDT 

patients (897 ng/mL versus 55 ng/mL, P ¼ 

0.027).  

 

 

 

 

Table 2:  Comparison between difficult and 

non-difficult group as regard special 

parameters 
.Variable NDT DT P value 

Hyperthyroidism N 62 78  

Female 54 56 0.17 

Ophthalmopathy 6 12 0.04 

Lugols 36 62 0.03 

a-TG antibody 8 62 0.05 

Cancer 56 12  

N 49.2 _ 13.2 45.3 _ 21.2 0.56 

Age 36 8 0.89 

Thyroglobulin 110 1794(ng/mL) 0.03 

COMPLICATION 

 Of the 378 patients, (42.2%) experience a 

postoperative complication. Patients with 

difficulty experienced nearly three times the 

complication rate compared with the NDT 

group (67.4% versus 26.4%, P < 0.01). (13.8%) 

patients experienced transient hoarseness (voice 

changes) and of those, (10.0%) were DT 

patients compared with (5.4%) in the NDT 

group (P ¼ 0.23, ). No patients in either group 

suffered permanent hoarseness or permanent 

hypoparathyroidism. A total of  (5.2%) patients 

experienced a postoperative hematoma and all   

were DT Variables  were as follows: age, sex, 

cancer, hyperthyroidism, Hashimotos, smoker, 

thyrotropin <0.1 mIU/L, free T4 >1.5 ng/dL, 

thyroid stimulating immunoglobulin, 

antithyroglobulin antibody, thyroglobulin >150 

ng/mL, ophthalmopathy,  three variables were 

noted to be significant between the DT and 

NDT groups. Hyperthyroidism , the presence of 

antithyroglobulin antibody >4 IU/mL , and high 

(>150 ng/mL) thyroglobulin were  associated 

with DT . 

Table 3: Comparison between the two groups 

as regard post-operative complication  
Variable NDT DT P value 

N 258 120  

Complications 34 46 > 0.01 

Transient hoarse 14 12 > 0.23 

Permanent hoarse 0 0 1.0 

Transient 

hypoparathyroid 
20 28 > 0.01 

Permanent 

hypoparathyroid 
0 0 1.0 

Hematoma 0 10 > 0.01 

DISCUSSION 

 Outpatient thyroidectomy is considered 

safe for most patients due to a number of 

advancements, including parathyroid hormone 

testing, calcium supplementation, vocal fold 

evaluation, and the use of intraoperative 

hemostatic agents and energy devices to reduce 

bleeding [5). From the above, Hyperthyroidism, 

Graves ophthalmopathy, preoperative 

thyroglobulin, and antithyroglobulin antibody 



AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-1 

 

91 | P a g e  

 

were associated with a more DT. Knowledge of 

these predictors of difficulty can aid in operative 

risk counseling and scheduling operating room 

time. Within this group of hyperthyroid patients, 

those treated with Lugols KI drops, had 

ophthalmopathy or had the presence of 

antithyroglobulin antibodies preoperatively, 

were noted to have more difficult operations 

based on the TDS system. With the evolution of 

pay for performance, it is essential to assess and 

adjust risk for specific procedures such as 

thyroidectomy, not just overall surgical 

complications. The TDS helps to identify these 

higher risk patients specific to thyroidectomy. 

Within the study cohort, a diagnosis of 

hyperthyroidism was independently associated 

with a more difficult thyroid operation and more 

complications. 

 Although the use of KI was associated 

with DT among the hyperthyroid patients, 

surgeons typically choose to preoperatively 

administer KI to patients with severe Graves 

disease. Therefore, the use of KI may be a sign 

of patients who had more severe 

hyperthyroidism preoperatively. However, 

because KI remained an independent predictor 

of difficulty, our group is now specifically 

evaluating the use of KI in hyperthyroidism. 

Wong and Lang [7] found that Graves 

ophthalmopathy is associated with 

hypoparathyroidism post total thyroidectomy, 

consistent with the finding that hyperthyroid 

patients with ophthalmopathy experience more 

complications. In addition, the preoperative 

antithyroglobulin antibody levels can be used to 

predict a potentially more difficult operation in 

all patients, and this is in line with studies by 

McManus et al. [6]. The data found in our study 

can be used to differentiate which hyperthyroid 

patients, such as those with ophthalmopathy or 

with cancer or Hashimotos patients, will 

experience a more difficult operation. Upile et 

al. [4] discussed “the difficult thyroid” and 

indicated how obtaining consent for 

complications that haven’t happened yet poses a 

problem for surgeons. Our study describes 

preoperative factors that predict a more difficult 

thyroid operation, and because our definition of 

a difficult thyroid operation (TDS score >10) 

was associated with more complications, these 

factors may predict postoperative complications. 

Proper informed consent is ethically and legally 

required for all planned therapies [8]; informed 

consent for a surgery must include the risks, 

expected benefits and alternatives to treatment, 

and must also include discussion of the expected 

postoperative course, including other 

interventions that may be needed if 

complication, occur    [9].          . 

 Although we do not advocate routine 

ordering of these laboratories for all patients 

undergoing thyroidectomy, these data remain 

useful because they identify difficult disease 

processes (thyroiditis, hyperthyroidism), 

provide threshold values (positive 

antithyroglobulin antibodies, thyroglobulin 

>150 ng/mL), and can identify potentially 

difficult cases that might benefit from referral to 

a high-volume center. The next step of this 

study is to create a simplified prediction model, 

exploring only standard data that are routinely 

available. Blood loss was not included in our 

difficulty scale because it is a very subjective 

item (10).  

CONCLUSION 

 The Thyroid Difficulty Scale used for 

prediction of Difficult thyroidectomy. Patients 

diagnosed as hyperthyroidism, level of 

thyroglobulin is >150 ng/ mL, and  

antithyroglobulin antibodies are positive, may 

have a difficult thyroidectomy  so may have  

long operative times with increased risk of 

complications to occur.So this information 

make the surgeon careful for that case and 

notify the relatives with propability of 

complication and good preparation  of the 

operating room. 
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الملخص العربى 

الغده الدرقيو  بصعوبة جراحات التنيؤ

يطخشفيبث جبيعت االزْر       -قطى انجراحّ انعبيّ    -فرج   حًسٖ عبس انعهيى يحًس 

اٌ غٕل زيٍ انعًهيّ ٔيسٖ .حعخبر جراحت انغسِ انسرقيّ يٍ اكثر انجراحبث شيٕعب ٔانخٗ يٍ انًًكٍ اٌ حجرٖ يٕييب نعالج يشبكهٓب 

ِ انسراضّ شا فقس اجريج ِشحٗ ٔقج انجراحّ ٔليكٍ اٌ يخحسز حِ انعٕايم ال ٘شبكثير يٍ انعٕايم ٔيعظى ِصعٕبخٓب يٍ انًًكٍ اٌ يخبثر 

االحخيبغبث االزيّ قبم انعًهيّ  ٔقس  شانجراحّ قبم اجرائٓب ٔببنخبنٗ اخنعًم يعبيير يحسزِ يًكٍ يٍ ذالل قيبضٓب ححسيس يسٖ صعٕبت 

يسٖ نهغسِ ْٔشبشت انغسِ ٔيٕيّ زٖ يخكٌٕ يٍ اربعت َقبغ اضبضيّ ْٔٗ انخغسيّ الشصعٕبت اضخئصبل انغسِ انسرقيّ ٔالضًٗ بًقيبش 

ِ انسراضّ عهٗ ثالثًبئت ٔحطعت ٔثًبٌَٕ يريعب شيهيّ ٔانعكص ببنعكص ٔنقس اجريج ِرقى كبير يعُٗ صعٕبت انع شاخ .حركخٓب ٔحجًٓب  

فٗ يطخشفيبث جبيعت االزْر  ثًبٌَٕ يريعب كبَٕ يعبٌَٕ يٍ زيبزة َشبغ انغسِ انسرقيّ ٔذًطت ٔضخٌٕ كبَٕ يعبٌَٕ يٍ يرض 

كر عهٗ شا انًقيبش انطبنف الشاو ِزببضخد .حعرى عقسٖ نهعقسِيًٕحٕ ٔثًبَيت ٔاربعٌٕ يٍ ضرغبٌ انغسِ ٔيبئّ ٔذًطّ ٔيبٌَٕ يٍ ْبظ

غسِ ٔزيبزة َطبت انثيرٔجهٕبيٍ ببنبالزيب ٔزيبزة َطبت االجطبو انًعبزِ نهثيرٔجهٕبيٍ قبم لْؤالء انًرظٗ ٔجس اٌ حشريص زيبزة َشبغ ا

حجٓيس ليصعٕبت بصعٕبت اضخئصبل انغسِ ٔببنخبنٗ يخًكٍ انجراحٌٕ يٍ انخُبؤ ببنحبالث انصعبّ قبم اجرائٓب ٔا اجراء انجراحّ حكٌٕ

 .د يعبعفبث ٔاعالو انًريط ببحخًبنيت حسٔ ٔاالضخعساز نٓب
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