
Abstract. Background/Aim: Both bariatric and thyroid
surgeries promote calcium and vitamin D deficiency. The
correlation, however, of hypocalcemia after thyroidectomy in
patients with previous bariatric surgery has been poorly
described. This review aimed to investigate the relationship
between history of bariatric operations and post-thyroidectomy
hypocalcemia, as well as suggested management options.
Materials and Methods: MEDLINE and Cochrane databases
were searched for relevant publications regarding post-
thyroidectomy hypocalcemia in patients with previous bariatric
surgery. Results: A total of 17 publications reporting on 126
patients met the inclusion criteria. These included 13
publications about Roux-en-Y gastric bypass (RYGB), 2
regarding biliopancreatic diversion (BPD), 1 about sleeve
gastrectomy (SG) and 1 compared three bariatric procedures:
SG, RYGB, laparoscopic adjustable gastric band (LAGB).

Post-thyroidectomy hypocalcemia was found to be more
prevalent in patients with previous RYGB and BPD, but not in
previous LAGB and SG. Conclusion: Patients with previous
bariatric surgery are at high risk of post-thyroidectomy
hypocalcemia that sometimes leads to higher length of
hospital stay and demands more invasive solutions. There is
a need, however, for additional studies and further
investigation in order to reach more conclusive results.

Obesity has become a common health problem in western
countries (1) and bariatric surgery is one of the most
effective therapies for these patients. This procedure
reduces the metabolic risk factors in morbidly obese
patients and directly results in adequate weight loss. The
most popular bariatric surgeries are Roux-en-Y gastric
bypass (RYGB), sleeve gastrectomy (SG), biliopancreatic
diversion (BPD) and laparoscopic adjustable gastric band
(LAGB) (2, 3). Sleeve gastrectomy and the adjustable
gastric band are restrictive procedures while the other two
are malabsorptive ones.
Although very advantageous, bariatric surgery causes

vitamin and mineral deficiencies, including that of calcium
and vitamin D, leading to hypocalcemia (4). 
On the other hand, hypocalcemia is a common

complication of thyroid surgery (5). Thus, as the number of
post-gastric bypass patients increases, it is expected that an
increased number of patients will be diagnosed with thyroid
pathology requiring thyroid surgery. This combination of a
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post-gastric bypass patient undergoing thyroidectomy is
observed to potentiate the post-operative hypocalcemia. 
However, despite the growing number of bariatric

procedures, there are no established management guidelines for
bariatric patients after thyroidectomy. Therefore, the present
review aims to investigate the relationship between previous
bariatric surgery and hypocalcemia after thyroidectomy.

Materials and Methods

MedLine and Cochrane databases were searched for “bariatric
surgery”, “thyroid surgery”, “calcium”, “hypocalcemia”, “low
calcium” combined with the boolean operators AND/OR. The abstract
list generated by the search was screened by two authors (ES and
DIA). The search was limited to papers describing original patient data
written in English, case reports and case-control and matched paired
analyses. The final search was performed on January 27th, 2019. The
results of the search and the selection process are summarized in a
flow-chart (Figure 1). Out of 35 results and application of the snowball
procedure, 17 publications were found to meet the criteria set and
were, therefore, analyzed (Table I).

Results
Manco et al. (2004) (6) have studied 4 cases of women who
had undergone a near-total thyroidectomy for multinodular
goiter following a BPD procedure. In the post-operative
period, patients suffered from lipid malabsorption and three
of them developed symptomatic hypocalcemia treated with
oral and IV administration of calcium and vitamin D. The
fourth patient received IV calcium gluconate, as a preventive
treatment, immediately following the procedure and for the
next three days. That led to her to safe discharge without any
hypocalcemia symptoms. On the other hand, one of the rest,
developed severe, resistant hypocalcemia not responding to
oral or IV treatment. Thus, she underwent a reoperation in
order to elongate the common limb of BPD.
Rojas-Marcos et al. (2005) (7) have reported a case of a

young woman who underwent BPD and three years later she
was diagnosed with a suspicious thyroid nodule. Total
thyroidectomy with central neck lymphadenectomy was
performed without any complications, preserving at least 3
parathyroid glands. One week later, she experienced
hypocalcemia related symptoms that were resistant to standard
pharmaceutical supplementation. However, hypocalcemia
subsided when the calcium and vitamin D doses were increased.
In a study by Pietras et al. (2008) (8), there was a case

reported about a middle-aged woman with a recent history
of RYGB, who had a near total thyroidectomy for a Hurthle
cell adenoma. Post-operatively, she had symptoms of
hypocalcemia requiring her to remain in the hospital for a
week in order to receive both oral and IV calcium along with
Vitamin D. Finally, a year after the discharge, the
hypocalcemia persisted, and she was required to receive oral
vitamin D and calcium supplementation for life.

Similar results have been reported by Salinger et al.
(2010) (9) regarding patient who underwent near total
thyroidectomy for multi-nodular goiter 5 years after a
RYGB. It was stated that the 40-year-old woman had normal
pre and postoperatively values of calcium and vitamin D but
at postoperative day 2 she presented with paresthesia and
perioral numbness. Calcium was below normal, and she
stayed 8 days in the hospital to receive IV calcium gluconate
and vitamin D along with oral regiments to fully recover. 
Panazzolo et al. (2014) (10) have presented a case of a

young woman who underwent an RYGB surgery for morbid
obesity. Her past surgical history included a previous right
thyroid lobectomy for a benign nodule. Following bariatric
surgery, she was diagnosed with a new thyroid nodule
necessitating a complete thyroidectomy. In the first
postoperative day, she depicted symptoms of hypocalcemia
and required IV calcium, even though prior to the surgery all
of her laboratory test results were normal, including that of
thyroid’s, vitamin D and calcium. The patient had difficulties
to manage hypoparathyroidism as shown by the multiple
admissions in the emergency department for hypocalcemia.
As an adjuvant to the oral and IV supplementation of
calcium and vitamin D, she was prescribed pancreatic lipase,
which led to the normalization of both calcium, phosphorus
and vitamin D levels.
An interesting case has been described by Vemuri et al.

(2015) (11). A 45-year-old female with a history GS
underwent a near-total thyroidectomy for a follicular
neoplasm of the left thyroid lobe. In the postoperative period,
even though vitamin D was normal and calcium and PTH
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Table I. Summary of publications.

Author                                       Number     SG    LAGB    RYGB    BPD
                                                  of cases

Manco et al. (2004)                        4             -           -              -            4
Rojas-Marcos et al. (2005)            1             -           -              -            1
Pietras et al. (2008)                        1             -           -             1            -
Durr et al. (2009)                           2             -           -             2            -
Salinger et al. (2010)                     1             -           -             1            -
McKenzie et al. (2013)                 19            -           -            19           -
Campos et al. (2014)                      2             -           -             2            -
Panazzolo et al. (2014)                  1             -           -             1            -
Gross et al. (2014)                         1             -           -             1            -
Alfonso et al. (2015)                      1             -           -             1            -
Allo Miguel et al. (2015)               1             -           -             1            -
Baldane et al. (2016)                     1             -           -             1            -
Chereau et al. (2016)                    48           11        22           15           -
Droeser et al. (2016)                     25            -           -            25           -
Vemuri et al. (2015)                       1             1          -              -            -
Gooiz et al. (2015)                         3             -           -             3            -
Dequanter et al. (2015)                 14            -           -            14           -
Total                                              126          12        22           87          5



were in the low ends of the normal range, the patient
developed symptoms of hypocalcemia requiring calcium
carbonate and calcitriol. However, the symptoms persisted
despite IV administration of calcium gluconate. Subsequent
treatment with calcium acetate led to her discharge. 
In 2016, Baldane et al. (2016) (12) similarly to

Palazzolo’s case, reported a case of a young female patient
with resistant hypocalcemia one year after total
thyroidectomy for a benign nodule. The patient had a
previous history of an RYGB surgery. Despite high doses of
calcium, calcitriol, ergocalciferol, and magnesium, she

needed the addition of pancreatic lipase to achieve satisfying
levels of calcium.
The two patients, discussed by Campos et al. (2014) (13),

underwent RYGB reversal after encountering severe
postoperative hypocalcemia following a thyroidectomy
procedure. They were initially treated with calcium tablets,
vitamin D and recombinant parathyroid hormone (rPTH)
without any result. After the failure of IV administration of
calcium, a gastrostomy (G-tube) was placed in order to
deliver calcium and other nutrients through the excluded
stomach and the duodenum. That initiative led to an
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Figure 1. Flow-chart.



improvement of the hypocalcemia confirming that an RYGB
reversal would alleviate the symptoms.
McKenzie et al. (2013) (14), have evaluated 19 patients with

previous RYGB who underwent thyroidectomy. After
performing a case-matched study with 38 controls, they
discovered that the 19 patients had a greater chance of acquiring
symptomatic hypocalcemia (42% vs. 0%, p<0.01), requiring IV
calcium requirement (21% vs. 0%, p<0.01) and as a
consequence, prolonged hospital stay (2.2 vs. 1.2 days, p=0.02).
The study by Dequanter et al. (2016) (15) has included 14

patients with previous RYGB history who underwent total
thyroidectomy. These patients were case-matched with 23
controls. It was revealed that patients with a history of
RYGB were more prone to develop symptomatic
hypocalcemia compared to controls (38% vs. 0%, p<0.01).
Moreover, the duration of hospital stay was higher (2.2 vs.
1.2 days, p=0.02). In this study, all patients developing
recalcitrant hypocalcemia with a serum calcium of less than
6.5 mg/dl were treated with IV administration of calcium as
adjunctive to the oral supplementation. As such, 18% of the
RYGB group received IV administration of calcium
compared to 0% of the control group, p<0.01. 
Gross et al. (2014) (16) have reported a middle-aged man

with a history of previous RYGB, who had undergone total
thyroidectomy with central and bilateral neck dissection due to
metastatic papillary carcinoma. After surgery, he had severe
hypocalcemia and required aggressive oral and IV repletion
therapy with calcium, magnesium, vitamin D and a thiazide
diuretic, thus, normalizing the levels of calcium and PTH.
In a 2015, Alfonso et al. (17) reported on a case of a 58

years old woman who had undergone total thyroidectomy for
the follicular variant of papillary thyroid carcinoma. Her
history included RYGB surgery. Postoperatively, she
developed severe symptomatic hypocalcemia that required
large doses of calcium and vitamin D via IV and the oral
route. In spite of her persistent hypoparathyroidism, she
acquired a normal level of calcium.
The study by Durr et al. (2009) (18) included 2 patients

with postoperative hypocalcemia after total thyroidectomy
and a history of RYGB surgery. They required 12 and 16
days of IV administration of calcium, respectively.
Allo Miguel et al. (19) have reported the use of

teriparatide in their patient who underwent thyroid surgery
after a bariatric procedure but the response was not
satisfactory and they reversed RYGB.
A different approach was followed by Gooi et al. (2014)

(20) in order to address the postoperative hypocalcemia that
obese patients, with such surgical history, so often develop.
The three patients included in this study underwent a staged
total thyroidectomy with 2-3 months interval between the
two operations. The first and third patient were diagnosed
with a papillary thyroid microcarcinoma (PMTC) while the
second one with papillary thyroid carcinoma (PTC). The

staged procedure included two operations, initially a
lobectomy and isthmusectomy at the side of the PTC or
PMTC followed by completion thyroidectomy three months
later. At the end of the staged procedure all patients were
normocalcemic, evading the not so rare side effects of
hypocalcemia that are commonly observed in these patients.
A unique study, published by Chereau et al. in 2016 (21),

presented patients who were operated for thyroid pathology and
had undergone different types of bariatric surgery, including
RYGB, SG, and LAGB. These patients were matched with
patients without a history of bariatric operation. Eventually, 48
patients were reported, 19 of whom had postoperative
hypocalcemia which persisted in only 5 of them. The only risk
factor that was linked with hypocalcemia was found to be the
type of surgery. Specifically, in RYGB procedures the risk of
hypocalcemia was double than that in SG or LAGB (60% vs.
30%). Furthermore, in a match-paired analysis, the risk of
reduced levels of calcium was found to be increased in patients
with previous bariatric surgery and history of thyroidectomy
compared with those who did not have any thyroid surgery
(40% vs. 15%). Likewise, the mean length of hospital stay was
increased in the latter category (4.2 vs. 1.9 days, p<0.001). 
In contrast to the previous studies, Droeser et al. (22) have

reported different results. They created a cohort study by
identifying patients from the Scandinavian Quality Registry
for Thyroid, Parathyroid and Adrenal Surgery (SQRTPA) and
from the Swedish Obesity Surgery (SOReg). They included
patients with previous obesity surgery and a subsequent total
thyroidectomy over the period of 2004 to 2015. Out of 6115
patients with total thyroidectomy, only 25 met the inclusion
criteria. There was no statistically significant difference in
postoperative total calcium levels between patients with or
without previous RYGB following total thyroidectomy. This
large population-based analysis did not confirm that the
patients with previous RYGB are at higher risk of post-
thyroidectomy hypocalcemia.

Discussion

It is known that bariatric operations cause nutritional
deficiencies and thus patients require postoperative
supplementation. The most common deficiencies concern
that of iron, proteins, vitamin B12, calcium, magnesium,
Vitamin D and other fat-soluble vitamins (23). This is mainly
the result of bypassing critical portions of the gastrointestinal
tract that absorb these nutrients, along with the reduced
stomach acidity as a result of these operations (24-26).
Specifically, regarding calcium, the main site of absorption
is in the duodenum and proximal jejunum. In a healthy adult
individual, 80-100% of dietary calcium is absorbed by the
duodenum via a vitamin D dependent transcellular active
transport mechanism (27). In the case that duodenum is by-
passed, calcium is absorbed by a weaker paracellular
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transport mechanism in the ileum. Biliopancreatic diversion
and Roux-en–Y gastric by-pass, disrupt these mechanisms
and the low gastric acidity that is formed disturb calcium
absorption even further. 
Moreover, the deficiency in fat-soluble vitamins, including

vitamin D, in bariatric patients is a concern. The main
etiologic mechanism is the insufficient mixture of biliary salts
and dietary fat. Furthermore, in obese patients, there is a
primary deficiency of vitamin D due to its decreased
cutaneous synthesis and intestinal absorption (28-30). Another
reason is that the reduced uptake of daily calories after
bariatric surgeries leads to a reduction of daily vitamin D to
almost half (9). Also, most bariatric patients develop an
intolerance to calcium-rich foods after surgery (31). As a
consequence, obese patients are particularly susceptible to
vitamin D and calcium deficiency (1-3, 18, 32-35). In
addition, depending on the type of bariatric operation there are
different consequences on the vitamin D levels. As observed
from other studies, RYGB and BPD operations, due to their
nature, further decrease the intestinal absorption of vitamin D
(2, 3, 36) and that of calcium (21). However, there seems to
be no difference in the absorption of any other nutrient
between RYGB and other bariatric operations such as GS (37).
Apart from the bariatric operations, thyroidectomy is another

common procedure that may cause hypocalcemia (38, 39).
Specifically, it is the most common complication of total
thyroidectomy, concerning 20% of the patients (5), with 10%
of them being symptomatic (40), while permanent
hypoparathyroidism is associated with hypocalcemia in about
1-3% (38). There are many known risk factors for post-
thyroidectomy hypocalcemia such as inadvertent excision of
parathyroid glands, low preoperative vitamin D level, bilateral
central lymph node neck dissection, thyroid diseases such as
autoimmune Hashimoto thyroiditis and female gender (38, 39). 
The main pathophysiology of the resulting transient

hypocalcemia is the parathyroids’ malfunction due to the stress
inflicted by the surgical handling during the operation. On the
other hand, permanent hypocalcemia most commonly occurs
following a thyroid operation when the parathyroid glands are
accidentally excised. The transient hypocalcemia can be
minimized by prescribing calcium and/or vitamin D
supplements to the patients postoperatively, which,
unfortunately, does not decrease the risk of permanent hypo-
thyroidism (41). However, the only confirmed way of predicting
postoperative hypocalcemia is the reduction of serum PTH
concentration occurring 4-8 hours after the procedure (42, 43).
In addition, even though hypocalcemia following thyro-

idectomy is a very common complication, its prevalence gets
even higher in patients with previous bariatric surgery (14, 21). 
In order to control refractory and symptomatic

hypocalcemia following a thyroidectomy, in patients with
previous bariatric surgery, it may be needed to prescribe high
doses of calcium citrate and calcitriol. Calcium citrate is

argued to have better absorption than calcium carbonate due
to the existing low gastric acid in the stomach (27) and low
calcitriol in bariatric patients. Upgrading treatment options
should only be considered after giving the highest oral dose
of calcium and vitamin D, because the hypocalcemia seen in
these patients often completely resolves by increasing the dose
(7, 21). Low levels of magnesium also need to be restored
because when severely depleted, they can reduce the PTH
secretion (8, 16). In refractory cases, the second step is
establishing an IV route of calcium administration and vitamin
D supplementation which has very promising results (6, 8, 9,
11, 14-18) with the exception of the study by Pietras et al.,
which showed that the patients required permanent calcium
administration at home (8). In case of failure, switching from
IV administration of calcium gluconate to calcium acetate may
resolve the issue (11). The next step for refractory
hypocalcemia is teriparatide, a recombinant PTH, which can
be used as an alternative to vitamin D non-responsive
hypoparathyroidism (39, 44). However, the results are not very
specific, especially in patients with previous bariatric surgery,
thus additional studies should be conducted to identify
teriparatide’s effectiveness in refractory hypocalcemia (44,
45). If the hypocalcemia is resistant, the addition of a thiazide
diuretic such as hydrochlorothiazide may be effective due to
its favorable action on calcium absorption in the distal tubule
of the kidneys (35). An alternative treatment, which is specific
to the hypocalcemia of those patients, is the administration of
pancreatic lipase in combination with high doses of calcium,
magnesium and vitamin D (10, 12, 44).
When medication therapy fails, the recalcitrant

hypocalcemia can be managed with more invasive methods.
As shown in one of the patients of Manco et al. (6), a
sufficient treatment is the elongation of the common limb of
BPD, increasing the time that nutrients are mixed with the
biliopancreatic secretions leading to improved absorption. 
Finally, the last resort is the reversal of the bariatric

procedure. As Campos et al. have depicted in their
publication (12), the initial step entails confirmation that
hypocalcemia subsides upon feeding the patient through a G-
tube, going through the previously excluded portion of the
stomach. If it resolves, there is a higher chance the reversal
to the previous anatomy to resolve the hypocalcemia. The
same approach was applied by Allo Miguel et al. (19) with
similar promising results. However, the most impactful
solution for patients who undergo thyroidectomy with a
previous bariatric surgery is to avoid this complication from
the beginning. As has been shown by Gooi et al. (20),
performing a staged thyroidectomy on very high-risk patients
can help avoid the almost unavoidable recalcitrant
hypocalcemia. Moreover, another preventive measure is to
replete calcium via IV administration of calcium gluconate
as seen at one of the patients of Manco et al. (6), avoiding
postoperative hypocalcemia. 
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Conclusion

Bariatric surgery is an independent risk factor for post-
thyroidectomy hypocalcemia. This adverse event is more
commonly seen in RYGB and BPD. Initially, the reduced
calcium can increase the length of stay at the hospital and
require patients more invasive treatment options. In more
severe cases, it can lead to permanent hypocalcemia with
concomitant secondary hyperparathyroidism further increasing
the morbidity of these patients. Thus, ways to decrease the
hypocalcemia risk, such as treatment with calcium and vitamin
D prior to the procedure or performing a staged thyroidectomy
seems to have promising results. However, additional studies
are needed to further confirm this argument. 
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