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Introduction

The prevalence of obesity (body mass index [BMI] 
> 30 kg/m2) doubled between 1976 and 1999 in the 
United States.1 Consequently, a record number of 
morbidly obese patients seek surgery in an attempt 
to decrease their weight and ultimately prevent or 
decrease comorbid conditions associated with their 
morbidity. Throughout the world, a number of 
different types of weight reduction operations are 
performed, but Roux-en –Y gastric bypass (RYGBP) 
is the leading weight reduction procedure.2 It has 
been well documented that patients undergoing 
bariatric surgery are at moderate risk for calcium 
and vitamin D deficiency.3-4 Consecutively, those 
who subsequently undergo thyroid surgery are at 
higher risk for developing severe symptomatic 
hypocalcemia with tetany. 
However, only a few reports on the dangers of 
thyroid surgery in patients who have previously 
undergone bariatric surgery have been published, 
and  presently there is no consensus on the 
management of this unique patient population.
Material and methods 
All patients who underwent total thyroidectomy 
and had a history of a preceding RYGBP from 
2007 to 2012 were identified retrospectively. These 

patients were matched 2:1 for age, gender, and BMI 
to a cohort who underwent total thyroidectomy 
without previous RYGBP during the same study 
period. The study cohort and matched controls 
were compared for incidence of symptomatic 
postoperative hypocalcemia, requirement for 
intravenous (IV) calcium supplementation, and 
duration of hospital stay.
The univariate relationship between the outcome 
of hypocalcemia and patient characteristics was 
examined using Fischer’s exact test for categorical 
variables and the Mann-Whitney test for continuous 
variables. Differences were considered significant 
when p<0.05.

Results

Age, proportion of female patients, and BMI were 
equivalent between cases (n = 14) and controls (n = 
23). Preoperatively, the first group treated with total 
thyroidectomy and previous bariatric surgery had a 
mean calcium level of 8.9 mg/dl (8.5–10.8 mg/dl). 
The mean vitamin D level was determined as under 
30 ng/ml (21.7 ng/ml) with elevated parathyroid 
hormone (PTH) levels. Postoperatively, a decrease 
in calcium levels was noted (mean value, 7.8 mg/
dl with a nadir of 5.8 mg/dl). In the control group, 
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surgery and who may have potential postoperative 
abnormalities, a postoperative decrease in 
serum calcium may be observed within 2 to 5 
days, worsening the well-known postoperative 
hypocalcemia reported in a few to more than 50% 
of patients after total thyroidectomy.17-18-19

Our study confirmed that in patients treated with 
total thyroidectomy who had previous RYGBP 
(cases), the incidence of symptomatic hypocalcemia 
(38 % vs 0 %; P<0.01) is elevated and higher 
than in the group of patients who underwent 
thyroidectomy without RYGBP (controls), leading 
to a more frequent need for intravenous calcium 
and, as a consequence, a prolonged hospital stay 
(2.2 vs. 1.2 days, P = 0.02).
Our data confirm results reported by others.20-21-

22Although these patients are better recognized as a 
clinical entity, no consensus on their management 
exists.
In patients with previous bariatric surgery who 
undergo thyroidectomy, it is necessary to screen for 
calcium and vitamin D levels and to aggressively 
correct low vitamin D levels (< 30 ng/ml). 
Johnson et al recommend that these patients be 
supplemented with at least 1200 to 1500 mg 
of calcium per day and an additional 800 IU 
of vitamin D daily. However, because BMI is 
inversely associated with vitamin D levels, 2000 
IU vitamin D may be required for adults. On the 
other hand, Goode et al reported19 that calcium and 
vitamin D replacement in patients with RYGBP 
and elevated PTH levels failed to suppress PTH or 
bone resorption over a 6-month period. 
After surgery in patients receiving total 
thyroidectomy with a history of previous bariatric 
surgery, early assessment of parathyroid function 
appears to be a useful tool. Calcium levels should 
be closely monitored and early oral calcium and 
vitamin D supplementation initiated preemptively.
 Because of a low-acid environment, calcium 
carbonate may be poorly absorbed; calcium citrate 
may be a better option in these patients. Some 
patients should be perioperatively treated with 
intravenous calcium and, whenever appropriate, 
intravenous vitamin D to allow a safe and rapid 
discharge.
In patients who are candidates for thyroid and 
bariatric surgery, surgeons should carefully evaluate 
the opportunity to perform the thyroidectomy first.

serum calcium, vitamin D, and PTH levels were 
within the normal ranges. Postoperatively, the 
mean corrected calcium levels were 9.3 mg/dl, with 
normal vitamin D and PTH levels.
In cases, the incidence of symptomatic 
hypocalcemia (38% vs 0%; P<0.01) was higher 
than in the control group of patients who underwent 
total thyroidectomy without RYGBP. The duration 
of hospital stay (2.2 vs. 1.2 days, P =0.02) was 
significantly different between cases and controls. 
If serum calcium reached a nadir of 6.5 mg/
dl despite aggressive therapy with oral calcium, 
administration of intravenous calcium was started. 
Administration of intravenous calcium (18% vs. 
0%; P < .01) to correct recalcitrant hypocalcemia 
was necessary more often in cases, who had 
received previous bariatric surgery and were treated 
by total thyroidectomy.

Discussion

Bariatric surgery has been recognized as one of 
the most effective long-term treatments for the 
morbidly obese.5-6 Studies examining preoperative 
and postoperative nutritional status in these 
patients are sparse. Existing studies have shown 
that calcium, vitamin D, and iron deficiencies, as 
well as hyperparathyroidism, are prevalent among 
the morbidly obese before bariatric surgery. 7-15

After bariatric surgery, a negative calcium balance 
was observed and may be the result of low dietary 
intake or reduced gastric pouch acid, resulting in 
suboptimal cleavage from dietary sources; reduced 
absorption due to bypassing the duodenum and 
proximal jejunum (where calcium is maximally 
absorbed); and vitamin D deficiency.5-16 After 
total thyroidectomy, the negative calcium balance 
worsens due to intraoperative manipulation of the 
thyroid gland during extracapsular dissection.
Moreover, when a patient is a candidate for total 
thyroidectomy, it is very important to acknowledge 
that vitamin D deficiency and elevated PTH are 
common in patients after gastric bypass (GBP) 
and that these conditions may progress over time, 
and that calcium malabsorption is related to the 
length of the GBP.2 Indeed, there is a significant 
incidence of secondary hyperparathyroidism in 
short-limb GBP patients, even those with vitamin 
D levels > 30 ng/ml, suggesting selective calcium 
malabsorption. 
Clearly, in patients previously treated with bariatric 
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Conclusions

Patients with previous RYGBP have a greater 
incidence of severe symptomatic hypocalcemia 
after total thyroidectomy. Physicians and surgeons 
need to be aware of this complication and take 
measures to identify and prevent it, and patients 
should be informed. In this patient population, 
calcium and vitamin D levels should be closely 
monitored and patients must be adequately treated 
prophylactically.
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