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Prognosis of thyroid function 
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Abstract:  Identify criteria and create a risk scoring system to predict hypothyroidism after hemithyroidectomy. We have retrospectively studied 
216 cases of patients with goiter who had undergone hemithyroidectomy from January 2002 to December 2007 at Vilnius University 
Hospital Santariškių Klinikos. Patients were divided into two groups according to their thyroid function after hemithyroidectomy: 168 
(77.8%) patients’ thyroid function was normal (group A), 48 (22.2%) patients had symptoms of hypothyroidism (group B). The rela-
tionship between groups and parameters such as patients` sex, age, patient’s weight, preoperative serum thyroid-stimulating hormone 
(TSH) level, weight of the remnant gland, ratio of the remaining thyroid gland weight to patient`s weight was statistically analysed. 
The patients’ mean age was 41.6 ± 14.1 years in group A and 52.9 ± 13.9 years in group B (p=0.0002). The mean preoperative 
TSH level was 0.79 ± 0.5 mU/L in group A, compared with 1.42 ± 1.00 mU/L in group B (p= 0.005). The mean ratio of the remain-
ing thyroid gland weight to patient`s weight was 0.102 ± 0.053 g/kg in group A and 0.063 ± 0.027 g/kg in group B (p=0.04). The 
groups did not establish a significant difference between patients’ sex, patient’s weight or weight of the remaining gland. Patient’s age, 
preoperative serum TSH level, ratio of the remaining thyroid gland weight to patient’s weight is the main factors of hypothyroidism after 
hemithyroidectomy.  A risk scoring system was created to predict hypothyroidism after hemithyroidectomy before the operation.
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1. Introduction
Thyroid nodules are a common clinical problem [1,2]. 
The main concern with the newly found thyroid nodules 
is the possibility of malignancy. Fine-needle aspiration 
(FNA) is the standard diagnostic method for evaluating 
thyroid nodules. Unfortunately, even FNA, currently the 
most effective diagnostic method, yields indeterminate 
results in up to 20% of all aspirations, which bear a 20% 
risk of malignancy. These indeterminate cases often 
lead to thyroid surgery (usually hemithyroidectomy) for 
diagnostic purposes [3,4].

In the past, most patients received thyroid-stimulating 
hormone (TSH) suppression therapy with levothyroxine 
after hemithyroidectomy to prevent the recurrence of 
thyroid nodules [5]. In more recent years, physicians 
stopped administering thyroid suppression therapy during 
the immediate postoperative period [6]. The emergence 
of the new trend was based on two developments: the 
publication of data that put into question the efficacy of 

levothyroxine therapy and heightened awareness of the 
morbidity associated with levothyroxine [7,8].

So, TSH-suppression therapy has fallen out of 
favour leaving hypothyroidism as the most common 
complication after hemithyroidectomy. The reported 
incidence of hypothyroidism after hemithyroidectomy 
ranges from 7.4 to 36.6% [6,9,10]. An early diagnosis 
of the subclinical state, followed by myxoedema, is very 
important. Otherwise the treatment of this postoperative 
complication is delayed and high cholesterol levels in the 
serum may give atherosclerosis with all its complications 
[8,11]. 

However, until now, we have not known who should 
be carefully followed up for higher risk of hypothyroidism. 
Therefore, the aim of this study was to evaluate the risk 
factors of hypothyroidism, divide patients in to different 
risk groups, and help to predict hypothyroidism before 
operation. This prediction helps make a decision 
choosing a type of operation: hemithyroidectomy or 
thyroidectomy.
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2. Material and Methods
We conducted a retrospective review of medical 
records of all patients undergoing hemithyroidectomy 
from January 2002 to December 2007. Patients were 
excluded from the study if they: (1) were preoperatively 
on thyroid hormone for pre-existing hypothyroidism 
or/and to prevent nodule growth; (2) pathologic 
diagnosis of malignancy; (3) later underwent completion 
thyroidectomy; (4) were on medications known to 
alter thyroid hormone or serum TSH level (5) had 
immunological features of thyroiditis. All patients were 
euthyroid state preoperatively.

Patients’ medical records were reviewed for sex, 
age, body weight, preoperative serum TSH level and 
weights of the resected and remaining gland.

2.1. Statistical methods and Experimental 
Procedures

A normal range for TSH in our institution was from 
0.4 to 4.0 mU/l. The weight (M) of the remnant 
lobe was calculated using the measurements from 
ultrasonography in the following equation according to 
the Žeromskas ellipsoid method [12]:

M (g) = 0.508 x (lobe length (mm)) x (lobe width (mm)) x 
(lobe depth (mm))

We calculated ratio (A) of the remaining thyroid weight 
to patient’s weight:

A (g/kg) = M (g) / patient’s body weight (kg)

Patients were divided into two groups (A and B) 
according to the TSH level after hemithyroidectomy. 
Group A - patients with TSH level < 4.0 mU/l, group 
B – patients with hypothyroidism (TTH > 4.0 mU/l). 
A postoperative TSH test was performed 2, 6 and 20 
months after the surgery. 

The statistical significance of the difference between 
A (euthyroid) and B (hypothyroid) group was analyzed 
using Student’s t-test for continuous variables and the 
chi-squared test for nominal variables. According to our 
results a risk scoring system to predict postoperative 
hypothyroidism was created. It was tested with Fisher’s 
formula. Values of p<0.05 were considered statistically 
significant. 

3. Results
From January 2002 to December 2007, a total of 482 
patients underwent hemithyroidectomy in our institution. 
After excluding patients based on the abovementioned 
criteria, 216 patients were included in the analysis. 
The most common reason for exclusion was being 
preoperatively on thyroid hormone. 

Of these 216 patients, 48 (22.2%) became 
hypothyroid (group B) after surgery. In 37 cases (77.1%) 
postoperative hypothyroidism were detected 2 months 
postoperatively. After 6 and 20 months postoperatively  
it developed in 8 (16.7%) and 3 (6.2%) patients 
respectively. The remaining 168 patients were euthyroid. 
The patients’ mean age was 41.6 ± 14.1 years in group A 
and 52.9 ± 13.9 years in group B (p=0.0002) (Figure 1a). 
The mean preoperative serum TSH level was 0.79 ±0.5 
mU/L in group A, compared with 1.42 ± 1.00 mU/L in 

Figure 1a. Scatter diagram of the patient’s age (years) versus the 
post-hemithyroidectomy TSH level (2 months after the 
surgery). 

Figure 1b. Scatter diagram of the preoperative thyroid stimulating 
hormone (TSH) level (mU/l) versus the post-
hemithyroidectomy TSH level (2 months after the 
surgery).
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Predictor Number of patients Euthyroid (group A) Hypothyroid (group B) p

Sex 216 W=153; M=15 W=41; M=7 >0.05

Age, years 216 41.6 ± 14.1 n=106 52.9 ± 13.9n=110 0.0002

Patient’s weight, kg 59 79.10 ± 19.21 n=32 80.03 ± 11.78 n=27 0.859

Preoperative serum TSH level, mU/l 82 0.79 ±0.5 n=40 1.42 ± 1.00 n=42 0.005

Weight of the remaining gland, g 57 7.662 ± 4.342 n=27 5.425 ± 3.916 n=30 0.095

Ratio of the remaining thyroid weight to patient’s weight, g/kg 27 0.102 ± 0.053 n=15 0.063 ± 0.027 n=12 0.04

W: women; M: men; TSH: thyroid-stimulating hormone; n: number of patients

Table 1. Comparative analysis between post-hemithyroidectomy euthyroid and hypothyroid patients.

Figure 1c. Scatter diagram of the ratio of the remaining thyroid 
weight to patient’s weight (g/kg) versus the post-
hemithyroidectomy TSH level (postoperative TSH 
levels were measured 2 months after the surgery). 

Figure 2. Changes of postoperative serum TSH level: it is 
decreasing in patients who didn’t take thyroid hormone 
postoperatively; TSH: thyroid-stimulating hormone.

Changes of postoperative serum TSH level

3.305
3.779

4.107

0

1

2

3

4

5

0 5 10 15 20 25
time, months

TS
H

, m
U

/l
group B (p=0.005) (Figure 1b). The mean ratio of the 
remaining thyroid weight to patient’s weight was 0.102 
± 0.053 g/kg in group A and 0.063 ± 0.027 g/kg in group 
B (p=0.04) (Figure 1c). The groups did not establish a 
significant difference between patients’ sex (194 patients 
(89.8%) were women), patient’s weight (mean weight 
was 79.10 ± 19.21 kg in group A and 80.03 ± 11.78 kg in 
group B (p=0.859)) or weight of the remaining gland (the 
mean weight of the remaining gland was 7.662 ± 4.342 
g in group A and 5.425 ± 3.916 g in group B (p=0.095)) 
(Table 1). We observed a compensatory glands` 
growth response effect in post-operative spontaneous 
recovery of hypothyroidism (meanly +1,98g). Also we 
have taken notice of the patients who, according to the 
high postoperative serum TSH level, were numbered 
among hypothyroidism group (group B), but didn’t take 
thyroid hormone postoperatively. Serum TSH level of 
those patients was decreasing progressively 0.8 mU/L 
per 20 months (Figure 2). 4,107 mU/L was the highest 
TSH value of the patients returned to normal in post-op 
hypothyroid group.

The analysis showed that patient’s age, preoperative 
serum TSH level, ratio of the remaining thyroid weight 
to patient’s weight were independent predictors of 

postsurgical hypothyroidism after hemithyroidectomy. 
A risk scoring system to predict postoperative 
hypothyroidism using the abovementioned predictors 
was created. According to the percentiles of the patients, 
means of the predictors and standard deviations, cut-off 
values of each variable were determined. Variables of 
the preoperative TSH level (cut-off value 0.6 and 1.4 
mU/l) and patients` age (cutoff values 40 and 60 years) 
were divided into three groups. Variable of the ratio of the 
remaining thyroid weight to patient’s weight was divided 
into two groups (cut-off value 0.1 g/kg). Considering 
the probability of the postoperative hypothyroidism 
development in each variable’s group we assigned a 
highest score of 2 to preoperative TSH level and patient’s 
age. The highest score of 1 was assigned to the ratio of 
the remaining thyroid weight to patient’s weight (Table 2). 
The sum of scores was estimated. Patients with sum of 
scores of 0-1, 2-3 and 4-5 developed hypothyroidism 
with the incidence of 14.2%, 49.4% and 81.2% (p=0.01). 
The risk scoring system showed significant association 
with the development of postoperative hypothyroidism.

4. Discussion
Hypothyroidism has been mentioned as potentially 
debilitating sequelae of hemithyroidectomy in many 
previous studies [9,13,14]. The usual indication for 
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hemithyroidectomy is the presence of a single dominant 
thyroid nodule in a patient whose fine-needle aspiration 
findings are suspicious or indeterminate. The rationale for 
performing thyroid resection for indeterminate nodules is 
that these nodules harbor thyroid carcinoma up to 20% 
cases [4,15]. Hemithyroidectomy is also performed on 
patients with unilateral or bilateral thyroid enlargement, 
toxic or nontoxic nodular thyroid disease, and diffuse or 
multinodular goitre. Because only one lobe of the thyroid 
gland is removed, hemithyroidectomy is associated with 
a lower incidence of postoperative hypocalcemia and 
recurrent and superior laryngeal nerve injury than in total 
thyroidectomy. However, hypothyroidism may develop 
in 7.4 – 36.6% cases after thyroid hemithyroidectomy 
[6,9,10]. It is very important not only to select the patients 
at risk of developing the hypothyroidism but also to help 
a patient and a doctor make a decision choosing a type 
of operation: hemithyroidectomy or thyroidectomy, if 
there are minimal alterations of structure (less than 1 cm 
in diameter) in the remaining gland. Therefore, how can 
we predict hypothyroidism after hemithyroidectomy? 

It is necessary to wait for at least four to five half-
lives of TSH before measuring a serum TSH level 
postoperatively to get an accurate assessment of the 
thyroid hormone being produced by the residual thyroid 

lobe because serum TSH has a half-life of about 7 days 
[16]. To monitor TSH level after hemithyroidectomy serum 
TSH was assessed at the first 2 months and again at 6 
months and 20 postoperatively in our study. In our study, 
22.2% (48/216) had postsurgical hypothyroidism. Most 
of postoperative hypothyroidism (77.1%) was detected 
in 2 months postoperatively. After 6 and 20 months it 
developed in 16.7% and 6.2% cases respectively.  

Our finding that 22.2% of patients developed 
hypothyroidism after undergoing hemithyroidectomy for 
benign thyroid disease is consistent with others reported 
in the literature. In fact, Buchanan and Lee (2001) 
reported 24.1% incidence [17]. They concluded that an 
elevated thyroid autoantibody level is an independent 
risk factor for hypothyroidism. It must be admitted that 
thyroid autoantibody level plays in the development of 
postoperative hypothyroidism. Therefore, we did not 
include this variable into our analysis. Our aim was to 
identify and evaluate other factors of hypothyroidism 
after hemithyroidectomy.

Several studies have looked into the risk factors 
of developing posthemithyroidectomy hypothyroidism 
(Table 3) [6,9,13,17,18]. They noted that some of the 
proposed risk factors can be determined only after 
surgery, whereas others can be detected during the 

Parameter Cut-off value Risk score

Preoperative TSH level, mU/l ≤0.6 0

>0.6 and ≤1.4 1

>1.4 2

Patient’s age, years ≤40 0

>40 and ≤60 1

>60 2

Ratio of the remaining thyroid weight to patient’s weight, g/kg ≥0.1 0

<0.1 1

Table 2. Risk scoring system to predict hypothyroidism after hemithyroidectomy.

Study Hypothyroidism Predictors of hypothyroidism Predictors without significant association

Moon H.G. et al. [6] 36.6%  (37/101) Preoperative serum TSH levelRemnant thyroid 

volume

Sex

Age

McHenry and Slusarczyk [9] 35% (25/71) Preoperative serum TSH level Lymphocytic infiltration within the thyroid gland 

Weight of resected gland

Miller et al. [18] 27% (24/90) Preoperative serum TSH levelAge Sex

Buchanan and Lee [17] 24.1% (38/158) Lymphocytic infiltration within the thyroid 

glandPresence of thyroid antibody

Piper et al. [13] 18% (12/66) Preoperative serum TSH levelLymphocytic 

infiltration within the thyroid gland

Our study 22.2% (48/216) Preoperative serum TSH levelAgeRatio of the 

remaining thyroid weight to patient’s weight

SexPatient’s weightWeight of the remaining 

gland

Table 3. Previous studies regarding the predictors of postsurgical hypothyroidism after hemithyroidectomy.

TSH: thyroid-stimulating hormone
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preoperative period. Among them, the preoperative TSH 
level was commonly noted to have a significant relation 
with postoperative hypothyroidism. We found that the 
incidence of postoperative hypothyroidism significantly 
correlated with higher preoperative serum TSH levels. 
In addition to the preoperative TSH level, our results 
show that patients who developed postsurgical 
hypothyroidism were older and had lower ratio of the 
remaining thyroid weight to patient’s weight compared 
to those who remained in the euthyroid state.

It is already known that the lymphocytic infiltration 
within the thyroid gland, at the time of surgery, is a 
possible predictor of hypothyroidism [10,18-21] and we 
therefore did not factor this variable into our analysis. 
Regarding other potential risk factors, we did not find 
any significant difference between our two groups 
with respect to sex, patient’s weight and weight of the 
remaining gland.

We have demonstrated that patient’s age, a high 
preoperative serum TSH level and ratio of the remaining 
thyroid weight to patient’s weight are independent 
predictors of postsurgical hypothyroidism after 
hemithyroidectomy. Our study shows that the most 
important predictors in developing hypothyroidism are 
preoperative serum TSH level and patient’s age, less 
important – ratio of the remaining thyroid weight to 
patient’s weight. To our knowledge, this is the first study 

that shows the relation between ratio of the remaining 
thyroid weight to patient’s weight and postsurgical 
hypothyroidism and the decrease of serum TSH level 
in patients who had high postoperative serum TSH level 
after hemithyroidectomy, but didn’t take thyroid hormone 
postoperatively.

5. Conclusion
The risk scoring system proposed in our study showed 
promising predictability of developing hypothyroidism 
after hemithyroidectomy. Being able to predict the 
individual patient’s probability of developing postsurgical 
hypothyroidism is of value when making diagnostic and 
therapeutic plans for patients with thyroid nodules. 
Our findings have confirmed the identity of the key risk 
factors for the development of hypothyroidism during 
the postoperative period following hemithyroidectomy. 
Therefore, in a modern thyroid surgery practice this 
scoring system helps a patient and a doctor make 
a decision choosing a type of operation if there are 
minimal alterations of structure in the remaining gland. 
We intend to conduct future research in this area by 
means of a prospective study.
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