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Introduction:
Graves’ disease is an auto-immune disorder 
of the thyroid gland, and is the most common 
cause of hyperthyroidism. Treatment options 
for Graves’ disease include anti-thyroid drugs 
(ATD), radioactive iodine (RA I), and surgery1. 
Currently the prevalence of GD is 0.5% of the 
population and is the underlying etiology for 50 
– 80% of cases of hyperthyroidism. GD is not 
only associated with a decrease in quality of life, 
but if left  untreated, it can lead to cardiovascu-
lar disease, including atrial fi brillation, cardio-
myopathy and congestive heart failure. Severe 
thyrotoxicosis is associated with a mortality of 

20 -50%. Th e treatment modalities used vary in 
diff erent parts of the world. In the United States, 
ATD are the most common initial treatment 
modality, followed by RA I when drug therapy 
fails. RA I is preferred by endocrinologists in 
the United States, whereas other European and 
Asian countries favor ATD followed by surgery2. 
In the United States, thyroidectomy is rarely of-
fered as a fi rst line treatment option for patients 
with Graves’ due to the fear of post-operative 
complications, such as permanent hypocalce-
mia and recurrent laryngeal nerve damage.

Recent literature supports the use of surgery as 
an initial treatment option for Graves’ disease3,4. 
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Research shows that thyroidectomy has a lower 
recurrence rate than RA I or ATD5,6,7,8. In addi-
tion, some patients with signifi cant opthalmop-
athy or goiter may be best served with surgical 
treatment2,4,6. Additionally, studies have shown 
that in the hands of experienced surgeons, thy-
roid surgery can be done safely4. Our study ana-
lyzes the safety and effi  cacy of thyroid surgery 
for patients for Graves’ disease, in order to de-
termine if thyroidectomy should be considered 
a viable treatment option for all patients with 
Graves’ disease.

Methods:
A retrospective study was conducted at Endo-
crine Surgery unit of Ward-2,JPMC. Patients 
with Graves’ disease who underwent thyroid 
surgery between February 2002 through Janu-
ary 2013 were identifi ed. Th e medical records 
were reviewed for preoperative variables such as 
thyroid function tests, use of ATD, RA I, and be-
ta-blockers, lugol’s solution, past surgeries, and 
indication for surgery. Th e intra-operative vari-
ables for estimated blood loss, operative time, 
and complications were also documented. Post 
operative variables reviewed were pathology 
of specimen, serum calcium level, parathyroid 
auto-transplants, neck hematoma, recurrent la-
ryngeal nerve damage, transient and permanent 
hypocalcemia. Statistical analysis for Students 
t test and chi-squared analysis were performed 
using SPSS (Version 20.0). A p-value less than 
0.05 was considered statistically signifi cant.

Results:
Ninety-six patients were identifi ed who un-
derwent thyroidectomy for treatment of their 
Graves’ disease. Family history of thyroid dis-
ease (hypothyroidism, hyperthyroidism, thy-
roid cancer or disease) was noted in 22 (22.9%) 
patients and eighty-six percent of patients were 
female, and the average age of patients was 40± 
2 years old. None of the patients had a history 
of neck radiation, and 6 patients (6.25%) had a 
previous neck operation.

Th e mean baseline pre-operative TSH and free 
T4 values were 0.13 ± 0.38 mU/L and 7.7 ± 8.2 
mcg/dL, respectively. Most patients (71%), re-

ceived pre-operative anti-thyroid medication 
(72.5% Neomercazole/Carbimazole, 21.6% 
PTU, and 5.9% both) and 7.29% (n=7) of pa-
tients developed allergies to these medications. 
Beta blockers were used in all 96 patients. Lu-
gol’s iodine solution was not administered to 
any pre-operatively.

Th e most common reason for thyroid surgery 
was persistent disease despite medical therapy 
(46.6%). Patient preference was a major factor 
in 24.1% of the cases. Other reasons for surgery 
included patients having multiple/solitary nod-
ules (20.3%), failed RA I (radioactive iodine) 
treatment (16%), and opthalmopathy (12.1%).

Of 96 operations, 37.5% (n=36) subtotal thy-
roidectomy and 62.5% (n=60) Near total thy-
roidectomy performed. Th e average operative 
time was 145 ± 5 minutes, and the mean esti-
mated blood loss (EBL) was 112 ± 17 mL. Th ree 
patients (3.1%) were found to have papillary 
thyroid cancer on fi nal pathology. Th e largest 
tumor size was 30 mm and the smallest was 0.7 
mm. One patient had a multifocal tumor.

Transient and permanent post-operative com-
plications including hypocalcemia and recur-
rent laryngeal nerve damage were recorded in 
our database. Th e mean post-operative calcium 
was 8.5 ± 0.1 mg/dL.3.1%(n=3) of patients ex-
perienced transient symptomatic hypocalcemia, 
and 1 patient (1.04%) had symptomatic hypo-
calcemia lasting upto 6 months. Th ere were no 
permanent recurrent laryngeal nerve injuries. 
We found no diff erence in overall complication 

Figure 1: Reasons for patients with Graves’ disease to 
undergo thyroidectomy
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rates between patients based on surgical proce-
dure (subtotal vs. Near total thyroidectomy), 
whether or not they had received pre-operative 
RA I treatment.

With a median follow up time of 2 years, Two 
patients (2.08%) developed recurrent disease. 
All recurrences occurred in patients who under-
went a subtotal thyroidectomy (n=2, 2.08%), 
and there were no recurrences in the Near total 
thyroidectomy group (p=0.008). Both patients 
were successfully treated with post-operative 
RA I.

Discussion:
Our study shows that thyroidectomy is a safe 
and eff ective treatment for Graves’ disease. 
However, despite the low complication rates as-
sociated with thyroid surgery, this mode of treat-
ment is still greatly underutilized in the United 
States12. About 70% of the endocrinologists in 
the US still refer Graves’ patients to I131 abla-
tion as the fi rst line treatment, where only 22% 
and 11% of European and Asian endocrinolo-
gists prefer RA I.

Th e complication rates of thyroid surgery are 
well established. Complications of thyroidec-
tomy include transient hypocalemia, permanent 
hypocalemia, and recurrent laryngeal nerve 
damage. Bhatt acharayya et al. found that the 
post operative hypocalcemia is the most com-
mon immediate surgical complication (6%) af-
ter total thyroidectomy and recurrent laryngeal 
nerve paralysis occurs in 1%9. Many physicians 
fear that the complication rates are higher in pa-
tients with Graves’ disease due to the increase 
vascularity and infl ammation found in these 
glands. Our complication rates are 3.12% for 

transient hypocalemia and 0% for recurrent la-
ryngeal nerve injury, which is consistent with 
the accepted standards. Several other studies 
support our results and have shown 6–20% for 
transient hypocalemia and 0–3% for permanent 
hypocalemia, and 0% for recurrent laryngeal 
nerve damage1,2,3,9, suggesting the thyroidecto-
my in patients with Graves’ is safe, and is associ-
ated with a very low risk of complications. Our 
series is relatively small and was obtained from a 
high volume thyroid practice and surgeries were 
performed by an experienced endocrine sur-
geon. Th erefore we cannot extrapolate our re-
sults to all surgeons performing thyroidectomy, 
and believe our results best refl ect the practice of 
a high volume center, performing >100 thyroid-
ectomies a year.

Our data suggests that the majority of patients 
that undergo thyroidectomy for Graves’ disease 
only seek surgery aft er the failure of ATD and/
or RA I. Although ATD and RA I can be eff ec-
tive treatment options, they are associated with 
much higher recurrence rates and are not with-
out their own complications. ATD are associ-
ated with allergies, and other side eff ects such as 
agranulocytosis, which can be life threatening. 
Additionally, Propylthiouracil can induce severe 
liver failure, especially in children, with Graves’ 
disease. ATD have a remission rate of 50% aft er 
1 year, and only 30 to 40% at 10 years, thus most 
patients experience recurrent Graves’ disease 
once the medication is stopped. RA I is frequent-
ly used aft er initial treatment with ATD. RA I 
treatment has a latency period of 6 weeks to 6 
months during which patient needs to be put on 
ATD for Euthyroidism. Th e eff ective dosage for 
RA I is oft en diffi  cult to gauge, and patients oft en 
require multiple treatments. Th e risk of develop-
ing hypothyroidism during the fi rst year follow-
ing RA I treatment is 20–60% and it increases 
3 to 5% per year aft er that, reaching 86% by 10 
years. I-131 ablation is also a concern for small 
children and is an absolute contraindication for 
women who are pregnant or are lactating. Th ere 
is much controversy regarding the increased risk 
of mortality aft er RA I. Studies have suggested 
that hyperthyroid patients who were treated 
with RA I have an increased cerebrovascular and 

Table 1: Operative variables and postoperative complications

Surgery Total Subtotal P-value
N (%) 60 (62.5%) 36 (37.5%)

Estimated blood loss (mL) 83 ± 118 135 ± 152 0.045

Mean Operative time (min) 140 ± 40 157 ± 36 0.023

Complications

 -Transient hypocalcemia. 1 (1.66%) 2 (5.55%) NS

 -Recurrent Laryngeal Nerve Injury. 0 0 NS

Recurrences 0 2 (5.55%) 0.008
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cancer mortality. Furthermore, Graves’ opthal-
mopathy is worsened by RA I and patients need 
to take steroids in conjunction with RA I to re-
duce the risk of progression.

Subsequently, treatment by thyroidectomy is 
rapid, stops hyperthyroidism, provides tissue 
for histological examination and produces an 
immediate cure. Surgery is safe during pregnan-
cy, usually 2nd trimester and lactation, render-
ing child bearing immediately possible. Further, 
there is absolute titration of thyroid hormone 
replacement. It avoids potential complications 
associated with ATD (e.g agranulocytosis and 
fulminant hepatitis. Unlike radiation therapy it 
doesn’t not carry increased risk of benign thy-
roid tumors and malignant transformations 
in young adults. Research has suggested that 
surgery might be a bett er treatment option for 
patients with Graves’ opthalmopathy, as opthal-
mopathy has been reported to improve in 71–
74% of Graves’ patients aft er thyroid surgery13-14. 
In addition, patients with Graves’ opthalmopa-
thy have a higher risk of relapsing hyperthyroid-
ism, and are less likely to go into remission, thus 
need to consider more defi nitive treatment op-
tions like surgery, instead of ATD or RA I which 
are less eff ective in preventing recurrence of dis-
ease.

Th yroid cancer is not a rare fi nding in patients 
surgically treated for their Graves’ disease. Th e 
incidence of thyroid cancer has been shown to 
be as high as 15–20%. In our study the risk of 
malignancy was only 5%, which may be related 
to our smaller patient population.

Th e estimated blood loss of 112 ± 17 mL is com-
parable to other study of Graves’ patients receiv-
ing thyroidectomy, but is signifi cantly greater 
than non-Graves’ patients. Since about 70% of 
the patients had a goiter, the increased blood 
loss is mostly likely caused by hypervascularity 
of an enlarged thyroid gland. Multiple studies 
have indicated that the pre-operative use of lu-
gol’s solution can help reduce blood loss during 
surgery. Th is adjunct was not used in our set-up. 
When comparing subtotal vs.Near total thyroid-
ectomy, Near total thyroidectomy is associated 

with less blood loss (135 ± 152 vs. 83 ± 118 
mL). Interestingly, another study has reported 
similar fi ndings in patients who underwent a 
Near total vs. subtotal (100.6 ± 268 vs. 202.1 
± 489.4 mL) resection. Th e higher blood loss 
in a subtotal resection is likely due to bleeding 
from the cut surface of a highly vascular thyroid 
gland. In addition, there was a shorter hospital 
stay for patients who received a Near total thy-
roidectomy.

To address the controversies regarding the ex-
tent of surgery, whether TT  or STT  should be 
att empted, several studies have been conducted. 
Palit et al, performed a meta-analysis on 35 stud-
ies comprising 7241 patients, TT  performed in 
538 patients and STT  in 6703 patients. Given 
that TT  inevitably gives rise to hypothyroidism 
and there is life long need for thyroxine supple-
mentation but STT  on other hand produces un-
predictable results. 

For this study NTT  was preferred over STT  as 
both are associated with post-op hypothyroid-
ism and use of thyroxine for a variable time 
period but chances of Recurrent Laryngeal 
Nerve injury and injury to Parathyroid glands 
are minimal compared to TT . Hence, NTT  was 
performed.

However from our study, all recurrences were 
observed in patients who underwent a subtotal 
and none in patients who underwent a Near to-
tal thyroidectomy. In addition, the complication 
rates were low in both groups. Although Near 
total thyroidectomy renders patients perma-
nently hypothyroid, this is anticipated and can 
be easily treated with thyroid hormone replace-
ment immediately post-operatively in order to 
avoid transient hypothyroidism. Most other 
treatment options also cause patients to become 
hypothyroid, although this is less predictable 
and patients are more likely to become symp-
tomatic before it is recognized and appropriate 
replacement is initiated.

Conclusion:
Th is series has demonstrated that thyroid sur-
gery (both subtotal and Near total thyroidec-
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tomy) is associated with a low rate of transient 
and permanent complications. While both 
surgical approaches provide rapid remission of 
disease, Near total thyroidectomy is associated 
with a much lower risk of developing recurrence 
of disease and hence is the surgical treatment of 
choice for Graves’ disease. In the hands of expe-
rienced surgeons,Near total thyroidectomy is a 
safe and eff ective treatment modality that off ers 
rapid and long-lasting results. In high volume 
centers (performing ≥100 thyroidectomies per 
year), surgery should be off ered as a fi rst line 
treatment option for patients with Graves’ dis-
ease.
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