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Review Article: 
Evaluation of Calcium, Vitamin D and Parathor-
mone Levels in Three Types of Bariatric Surgery; 
Sleeve Gastrectomy, One Anastomosis Gastric By-
pass and Roux-en Y Gastric Bypass Before and After 
Surgery: A Mini-Review

Due to the increasing prevalence of obesity and increasing the bariatric surgical procedures 
worldwide as the main treatments for severe obesity and the existence of calcium and vitamin 
D deficiency in these patients, it is necessary to evaluate and compare these elements in patients 
before and after bariatric surgery to perform proper treatment. Therefore, considering this 
necessity, the present review was designed. After searching in PubMed and Scopus database 
and screening the studies (in terms of quality and relevance), the contents were classified and the 
most important points were reported in this study.
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1. Introduction

he high prevalence of overweight is a global 
health problem defined as a Body Mass In-
dex (BMI) greater than 30 kg/m2 and obe-
sity refers to a condition in which the BMI 
of individuals over 40 who are candidates 

for obesity surgery [1]. Bariatric surgical procedures 
are widely used to treat these patients, which can lead 
to significant weight loss and improve obesity related 
medical problems [2].

Currently, according to a global agreement, bariatric 
surgery is the most effective and long-lasting treatment 
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for patients with severe obesity and due to the short-term 
and long-term beneficial effects associated with reduced 
BMI, bariatric surgery has been useful [3, 4]. Therefore, 
the number of patients candidates for these operations 
are increasing and it seems that these methods will soon 
be considered as the first choice for the treatment of obe-
sity and its complications [5].

These surgeries also may lead to nutritional deficiencies 
and calcium and vitamin metabolism changes in different 
degrees [6]. In obese individuals, the level of vitamin D 
is insufficient [7], which can be effective in the pathogen-
esis of insulin resistance, type 2 diabetes, cardiovascular 
disease, hypertension and osteoarthritis [8].

However, patients undergoing bariatric surgery, despite 
taking supplements routinely, are prone to post-operative 
vitamin and mineral deficiencies.

Currently, Sleeve Gastrectomy (SG) and Roux-en-Y 
Gastric Bypass (RYGB) are currently the most common 
methods of bariatric surgery. Malabsorptive methods 
are associated with more nutritional deficiencies com-
pare to restrictive methods, however, SG also may lead 
to nutrient deficiencies by decreased food intake. Vita-
min D deficiency is more prevalent than other nutrients 
after these surgeries. It has been shown that there is a 
high prevalence of vitamin D deficiency in patients with 
severe obesity and there is some concerns that bariatric 
surgery may cause or exacerbate vitamin D deficiency. 
The duodenum is the main site of calcium absorption 
and the surgical procedures with duodenal bypass lead 
to calcium malabsorption and secondary hyperparathy-
roidism. Vitamin D plays an essential role in calcium 
and phosphorus homeostasis. Vitamin D deficiency may 
worsen secondary hyperparathyroidism, which means 
bone mineral disease [9, 10].

Vitamin D deficiency increases the production of Para-
thyroid Hormone (PTH) for calcium homeostasis, thus 
increasing intestinal reabsorption and bone reabsorption, 
which can lead to osteopenia or osteoporosis, as well as 
increased serum PTH, the risk of hypertension and heart 
disease [10]. Secondary Hyperparathyroidism (SHPT) 
occurs when serum vitamin D levels are less than 30 
ng/L. Even after normalization of vitamin D levels, 
SHPT is seen after bariatric surgery [11]. SHPT, along 
with weight loss after surgery, increases the risk of bone 
fractures and musculoskeletal morbidities [12]. Despite 
supplements and vitamins prescription after bariatric 
surgery, osteopenia, osteomalacia and even osteoporosis 
may be seen in some patients [13].

Considering the importance of SHPT and its occur-
rence despite receiving supplements, there is need to 
compare the incidence of SHPT after different types of 
bariatric surgery [14-17]. In this study, we aimed to ad-
dress this issue.

2. Materials and Methods

An online search of PubMed and Scopus was done to 
identify relevant clinical literature. To achieve this aim, 
one independent author was assigned. Any study dis-
cussing the different aspects of title was eligible to enter 
this review. No language limit was applied, but articles 
in non-English languages were excluded. There was no 
time period limitation for study selection.

To find all the papers related to the subject through 
PubMed and Scopus database, following search terms 
used: Calcium, Vitamin D, PTH, Sleeve Gastrectomy, 
One Anastomosis Gastric Bypass and Roux-en Y Gastric 
Bypass. Any original research concerning the topic were 
included and screened by title, abstract and full text.

3. Results

In a large study published byQafiti Fred et al. in 2020, 
of 915,792 patients enrolled from 2010 to 2015, 43% 
underwent SG and 56% underwent RYGB surgery, and 
589 were readmitted for hyperparathyroidism [14].

A systematic review of 14 studies by Switzen et al. in 
2017 showed that after bariatriv surgery, despite the fact 
that most patients receive calcium and vitamin D, hyper-
parathyroidism persists after 5 years of follow-up [15]. 

A study by P. Toelle, published in 2012 (with 180 obese 
patients), examined the risk factors for Secondary Hy-
perparathyroidism (SHPT) after bariatric surgery and 
compared the four methods of obesity and vitamin D 
receptor polymorphism in them and showed that SHPT 
after BP-DS occurs more frequently than other methods. 
It was also identified that vitamin D receptor polymor-
phisms play no role in the incidence of SHPT [16].

A study by Fernondo M. Mondonca et al., Published in 
2021, examined 1,431 patients who underwent surgery. 
The results showed that the prevalence of SHPT before 
and 4 years after surgery is higher than its prevalence 
one year after surgery. This raised questions about the 
adequacy of supplements and long-term follow-up, es-
pecially after RYGB [1].
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Mirian Alejo Ramos et al. in a study published in 2018 
examined SHPT up to 10 years after BPD. In the two 
years after surgery, 33.9% of patients were deficient in 
vitamin D. In the ninth year of follow-up, SHPT reached 
81.9%. The study showed that if the amount of vitamin D 
was sufficient, the increase in PTH was associated with 
a lack of modified serum calcium and showed the im-
portance of adequate calcium intake after surgery [17].

4. Discussion

The prevalence of obesity in the world is increasing. 
Therefore, this issue has always been raised as one of 
the research hot spots in prestigious research institutes 
around the world. Calcium levels abnormalities, vitamin 
D and PTH levels following bariatric surgery are com-
mon. For this reason, measurement of calcium, vitamin 
D and PTH levels in patients undergoing bariatric sur-
gery should be done periodically (before surgery, the 
third month, the sixth month, the twelfth month and the 
twenty-fourth month after surgery). This measurement 
periodically helps patients to take calcium and vitamin 
D supplements after surgery. Both surgeons and patients 
should be aware of these vitamin and mineral deficien-
cies to prevent or proper treatments.
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