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Introduction
Hypocalcemia due to hypoparathyroidism is a frequent 

complication of thyroid and parathyroid surgery. A common cause 
of parathyroidectomy is primary hyperparathyroidism, which has 
certain difficulties in terms of intraoperative localization of the 
hyperfunctioning gland. The surgeon, in order to successfully 
perform this surgery, uses his sight, touch and experience, however, 
this task is not always achieved.1,2 Primary hyperparathyroidism is 
an endocrinological disease with clinical features that include kidney 
stones, pancreatitis, gastric ulcers, bone demineralization and elevated 
serum calcium levels. Solitary parathyroid adenomas account for 
approximately 80-89% of cases of primary hyperparathyroidism.1,3 
Indocyanine green angiography (ICG) is a useful tool for predicting 
post-thyroidectomy hypocalcemia because it quickly and reliably 
locates the parathyroid glands in real time, thus preventing inadvertent 
removal of a healthy gland. Intraoperative devascularization and 
glandular trauma are frequent causes of early hypocalcemia, this 
complication occurs in a variable percentage of patients, from less 
than 5% to 49%, this method also helps to locate in a simple way a 
hyperfunctioning adenoma.4 In the field of endocrine surgery, surgery 
of the thyroid, parathyroid and adrenal glands is linked to the use of 
indocyanine green (ICG), which makes it possible to make anatomical 
structures visible in real time, both in open and laparoscopic or 
robotic surgery.5,6 Some pre-operative factors that increase the 
risk of injury to a healthy parathyroid gland are simultaneous for 
parathyroid and thyroid surgery such as modified cervical anatomy 
either by inflammation or previous cervical surgery. With a planned 
lymph node resection, we identify a single parathyroid gland with 
adequate vascularity that is assessed with a high fluorescence intensity 
objectively to determine the identification and correct function of the 
parathyroid gland after surgery. In this case we evaluated the usefulness 
of indocyanine green fluorescence angiography for intraoperative 
localization of hyperfunctioning adenoma in parathyroidectomy for 
primary hyperparathyroidism, with its respective benefits.

Clinical case
A 62-year-old female patient, with no relevant history, allergies 

denied, began her current condition 8 months ago when she was 
diagnosed with osteoporosis, which was treated with alendronate, 
in addition to referring adynamia and osteopenia, complementary 
studies were requested where hypercalcemia and significant elevation 
of parathyroid hormone (PTH) were evidenced. On physical 
examination, no alterations were observed in the neck, without 
the presence of adenomegaly and visible or palpable alterations. 
Laboratories: Serum calcium of 13 mg/dl and parathyroid hormone 
level of 234 pg/ml (normal values range from 10 to 55). Pathological 
history: Osteoporosis (T-score > 2.5 SD below maximum bone 
mass). Cervical ultrasound was requested, showing a nodular image 
compatible with parathyroid adenoma in the left lower thyroid 
lobe. The 99mTc-MIBI scan showed a hyperintense MIBI uptake 
compatible with hyperfunctioning parathyroid tissue in the left lower 
thyroid pole. He underwent left inferior parathyroidectomy with the 
use of indocyanine green. 

Surgical technique
The parathyroid glands were accessed through a 3 cm incision in 

anterior neck region 2 cm from the sternal fork. The prethyroid muscles 
were visualized and laterally rejected, the thyroid gland was luxated to 
the right to identify the enlarged left inferior parathyroid gland. After 
objectifying the suspicious lesion, the anesthesiologist administered 
5 mg of ICG (5 mg / ml ICG dissolved in 10 cc sterile water) as an 
intravenous bolus, subsequently using laparoscopy optics designed to 
capture the fluorescence of the administered ICG (Figure 1). The left 
inferior parathyroid gland obtained a higher fluorescent enhancement 
one minute after the injection (Figure 2 & 3). After confirming the 
fluorescence with ICG, the vascular pedicle of the parathyroid gland 
was ligated, and the gland was sent for transoperative study with the 
pathology service which reported parathyroid adenoma.
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Summary

Introduction: Secondary hypocalcemia due to hypoparathyroidism is a frequent 
complication of parathyroidectomy, which has certain difficulties in terms of intraoperative 
localization of the gland, since the surgeon uses his sight, touch and experience, to reach 
the task of the surgical act. 

Clinical case: 62-year-old woman, who started her current condition 8 months ago when 
she was diagnosed with osteoporosis, with hypercalcemia and significant elevation of 
parathyroid hormone. Cervical ultrasound and 99mTc-MIBI scintigraphy were requested, 
showing a nodular image compatible with parathyroid adenoma in the left lower thyroid 
lobe. The patient underwent left inferior parathyroidectomy with the use of indocyanine 
green. 

Conclusion: The identification of a parathyroid adenoma intraoperatively with the aid of 
fluorescence appears to be a reproducible, safe and easy way to use when treating this type 
of endocrine pathology.
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Figure 1 (A) Red arrows show the laparoscope with LED light (B) Blue arrow 
with laparoscope image in monochromatic mode, yellow arrow shows the 
surgeon directing directly to the parathyroid gland.

Figure 2 (A) Red arrow shows in monochromatic mode the hyperfunctioning 
parathyroid gland at 5 min (B) Red arrow shows in monochromatic mode the 
hyperfunctioning parathyroid gland at 10 min with a marked vascularization 
of the same.

Figure 3 Marked vascularization and fluorescein green color IN LED mode 
at 5 min.

The surgical technique was successfully completed, corroborating 
that the parathyroid adenoma removed corresponded to the one 
located preoperatively. Parathyroid hormone levels were taken 10 
minutes after resection with a decrease of more than 50 percent. The 
sample was taken in the jugular vein, fulfilling the surgical objective. 
He had an adequate postoperative period and was discharged the 
following day with normal serum calcium and PTH, in adequate 
clinical conditions and without calcium supplements.

Discussion
The parathyroid glands have anatomical variability and little 

macroscopic differentiation from the surrounding tissues, for this 
reason it makes the visualization of these structures difficult in 
the surgical act, especially of the thyroid tissue by which they are 
surrounded.6,7 The extreme locations of the parathyroid glands have 
been little described in the literature, but they have been found 
in the mediastinum and in the bifurcation of the carotid artery.7,8 
Embryologically the inferior parathyroids originate in the third 
pharyngeal pouch, while the superior parathyroids descend from the 
fourth, the epithelium of the pharyngeal pouches forming the outlines 
of the parathyroids, proliferate forming small nodules between which 
the vascularized mesenchyme penetrates to form the stroma of the 
glands. Subsequently, these are disconnected from the pharynx and are 
fixed to the thyroid gland, the inferior parathyroids are the ones that 
travel a greater distance, therefore, they have higher rates of ectopia.8,9 
There are several mechanisms involved in post-surgical hypocalcemia, 
from direct damage to the glands, lesion of the vascularization system, 
mechanical damage or by inadvertent or voluntary partial or complete 
excision of the glands. Parathyroid vascularization is complex and 
its variants make the surgical act difficult. Most frequently, the 
inferior thyroid artery is the dominant vessel providing irrigation to 
both inferior and superior parathyroids, which also usually receives 
a blood supply from the superior thyroid artery. Nevertheless, there 
are individuals with dominance of some of the arteries.10,11 Another 
predictor of early hypocalcemia is intraoperative PTH levels lower 
than 7-17.9 pg/ml, as well as postoperative PTH decreases greater 
than 62.5-80%. Also low levels of intact PTH, generally <10-15 pg/
ml, in the first 24 hours postoperatively have shown high sensitivity 
and specificity to predict the development of hypocalcemia.10,12 
Primary hyperparathyroidism is a disease produced by alterations 
in the parathyroid glands, which produce an elevated secretion 
of PTH. Physiologically, the elevated secretion of PTH produces 
hypercalcemia due to an increase in the tubular reabsorption of 
calcium, phosphaturia and stimulation of bone reabsorption.9,13 
Parathyroidectomy with neck exploration is the surgical treatment of 
choice, currently various strategies have been The parathyroid glands 
have anatomical variability and little macroscopic differentiation from 
the surrounding tissues, for this reason it makes the visualization of 
these structures difficult in the surgical act, especially of the thyroid 
tissue by which they are surrounded.6,7 The extreme locations of the 
parathyroid glands have been little described in the literature, but 
they have been found in the mediastinum and in the bifurcation of the 
carotid artery.7,8 Embryologically the inferior parathyroids originate 
in the third pharyngeal pouch, while the superior parathyroids 
descend from the fourth, the epithelium of the pharyngeal pouches 
forming the outlines of the parathyroids, proliferate forming small 
nodules between which the vascularized mesenchyme penetrates to 
form the stroma of the glands. Subsequently, these are disconnected 
from the pharynx and are fixed to the thyroid gland, the inferior 
parathyroids are the ones that travel a greater distance, therefore, 
they have higher rates of ectopia.8,9 There are several mechanisms 
involved in post-surgical hypocalcemia, from direct damage to the 
glands, lesion of the vascularization system, mechanical damage or 
by inadvertent or voluntary partial or complete excision of the glands. 
Parathyroid vascularization is complex and its variants make the 
surgical act difficult. Most frequently, the inferior thyroid artery is 
the dominant vessel providing irrigation to both inferior and superior 
parathyroids, which also usually receives a blood supply from the 
superior thyroid artery. Nevertheless, there are individuals with 
dominance of some of the arteries.10,11 Another predictor of early 
hypocalcemia is intraoperative PTH levels lower than 7-17.9 pg/ml, 
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as well as postoperative PTH decreases greater than 62.5-80%. Also 
low levels of intact PTH, generally <10-15 pg/ml, in the first 24 hours 
postoperatively have shown high sensitivity and specificity to predict 
the development of hypocalcemia.10,12 Primary hyperparathyroidism 
is a disease produced by alterations in the parathyroid glands, which 
produce an elevated secretion of PTH. Physiologically, the elevated 
secretion of PTH produces hypercalcemia due to an increase in the 
tubular reabsorption of calcium, phosphaturia and stimulation of 
bone reabsorption.9,13 Parathyroidectomy with neck exploration is the 
surgical treatment of choice, currently various strategies have been 
studied to improve the identification of the parathyroid glands. In 
1971 Dudley described the use of methylene blue for this surgery, but 
the appearance of toxic encephalopathy in certain patients decreased 
its use. Similarly, aminolevulinic acid is another tool that has been 
used, but the need to previously photosensitize the patient and protect 
him/her from light for 48h after surgery has also hindered its use.7,8,14 
In head and neck surgeries, ICG was initially used to help preserve 
the parathyroid glands during thyroidectomy with a dose of 25 mg 
of ICG powder in 10 ml of sterile water administered intravenously 
in a dose of 3 ml, which can be repeated up to a maximum of 5 mg/
kg.15–17 In a study comparing 2 scoring systems (ICG-2 vs. ICG-4), 
in which they used the classification used to measure the vascularity 
of the glands, which divides the color of the glands as: black for not 
vascularized (Score 0), gray as partially vascularized (Score 1) and 
white, as a well vascularized (Score 2). The ICG-4 system based on 
the sum of the score value of the 4 glands translates to a score of 2 
in at least one gland of the ICG-2 has a higher diagnostic accuracy 
than that obtained from the sum of the score of each gland and for the 
cut point ≤3 of ICG-4. In the study of Galvez-Pastor, in patients with 
all 4 glands identified, it is mentioned that the ICG-2 scoring system 
has higher diagnostic accuracy in terms of the quality of a single 
parathyroid with score 2 than that of ICG-4, thus avoiding the need to 
systematically identify all parathyroid glands during thyroidectomy. 
These results are consistent with the usefulness of ICG angiography 
for in situ assessment of parathyroid gland perfusion and function to 
prevent early hypocalcemia.17 Zaidi et al. demonstrated the usefulness 
of fluorescence imaging, specifically for patients undergoing initial 
surgery for primary hyperparathyroidism, showing that 92.9% of 
the glands visible to the naked eye demonstrated ICG uptake and 
that all 33 patients in the study were biochemically cured of their 
hyperparathyroidism after surgery.15,16 In another study involving 60 
patients, 54 patients underwent preoperative sestamibi scintigraphy, 
of which 36 patients were identified as having a parathyroid adenoma, 
while 18 patients had no abnormalities. However, of these 18 patients, 
a fluorescent adenoma on indocyanine green imaging was found. 
This tool has the potential to help surgeons identify parathyroid gland 
abnormalities quickly with minimal intraoperative risk.18 ICG appears 
to intraoperatively facilitate identification of the vascular pedicle of 
the parathyroid gland offering a decrease of inadvertent resection of a 
healthy gland or identification of an adenoma, as in our case.

Conclusion
The identification of a parathyroid adenoma intraoperatively with 

the aid of fluorescence appears to be a reproducible, safe and easy to 
use way to treat this type of endocrine pathology with adequate visual 
and histopathological correlation.
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