B GENEVE

Article scientifique | Editorial | 2023 Published version

This is the published version of the publication, made available in accordance with the publisher’s policy.

Resection of ectopic parathyroid adenomas within the carotid sheath-can
fluorescence help the surgeon ?

Matthey Gié, Marie-Laure; Triponez, Frédéric

How to cite

MATTHEY GIE, Marie-Laure, TRIPONEZ, Frédéric. Resection of ectopic parathyroid adenomas within
the carotid sheath-can fluorescence help the surgeon ? In: Gland surgery, 2023, vol. 12, n° 6, p.
723-726. doi: 10.21037/gs-23-134

This publication URL: https://archive-ouverte.unige.ch/unige:175879
Publication DOI: 10.21037/gs-23-134

© The author(s). This work is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives (CC BY-NC-ND 4.0) https://creativecommons.org/licenses/by-nc-nd/4.0



https://archive-ouverte.unige.ch
https://archive-ouverte.unige.ch/unige:175879
https://doi.org/10.21037/gs-23-134
https://creativecommons.org/licenses/by-nc-nd/4.0

L))

Check for
updat

Resection of ectopic parathyroid adenomas within the carotid
sheath—can fluorescence help the surgeon?

Marie-Laure Matthey Gié, Frédéric Triponez

Department of Thoracic and Endocrine Surgery, University Hospital of Geneva (HUG), Geneva, Switzerland

Correspondence to: Marie-Laure Matthey Gié, MD. Department of Thoracic and Endocrine Surgery, University Hospital of Geneva (HUG), Rue

Gabrielle-Perret-Gentil 4, 1211 Geneva 14, Switzerland. Email: mlmatthey@me.com.

Comment on: Rupp GE, Barba P, Goldhaber NH, et 4/. Indocyanine green fluorescence guided resection of parathyroid adenoma of the carotid

sheath: a case report and review of the literature. Gland Surg 2023;12:548-54.

Keywords: Fluorescence; indocyanine green (ICG); ectopic parathyroid adenoma; carotid sheath

Submitted Mar 31, 2023. Accepted for publication May 12, 2023. Published online May 22, 2023.

doi: 10.21037/gs-23-134
View this article at: https://dx.doi.org/10.21037/gs-23-134

Parathyroid adenomas account for most cases of primary
hyperparathyroidism (PHPT), with approximately 6-16%
of adenomas occurring in ectopic sites (1-3). Ectopic glands
occur because of aberrant parathyroid gland migration
along the path of embryologic descent. As a result of their
broad localization and small size, ectopic adenomas account
for a significant proportion of failed primary surgery
in patients with PHPT. Most notably, those localized
within the carotid sheath, though rare, pose a particularly
challenging task for surgeons.

Treatment of hyperparathyroidism caused by ectopic
adenomas thus requires a precise pre- and perioperative
strategy. Many techniques have been developed to assist in
minimally-invasive parathyroidectomy, such as indocyanine
green (ICG) fluorescence imaging (4,5). ICG fluorescence
of the parathyroid glands is an innovative imaging tool
that has the potential to help surgeons reduce the risk of
treatment failure, but the use of this technique during
resection of adenomas within the carotid sheath has not
been demonstrated.

What further benefits can the surgeon expect from
intraoperative ICG fluorescence? In the manuscript of
Gland Surgery, Rupp er al. shed light on this topic. They
present the case of a 75-year-old woman diagnosed with
PHPT due to a parathyroid adenoma localized to the
left carotid sheath (6). Localization of an ectopic inferior
parathyroid gland adenoma within the left posterior carotid
sheath of the patient was confirmed using single photon
emission computed tomography/computed tomography
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(SPECT/CT) and ultrasound. Upon minimally-invasive
parathyroidectomy via transverse cervical incision, ICG
fluorescence enabled intraoperative visualization of
the adenoma and ensured no fluorescing parathyroid
tissue remained after surgery. The authors also noted
an unremarkable post-operative recovery of the patient.
This is the first published case report of ICG use to aide
minimally-invasive parathyroidectomy of a carotid sheath
parathyroid adenoma, preventing failed primary resection
and intraoperative complications. Prior to this study, several
groups have reported cases of failed primary surgery of
ectopic tissues later found to be localized to the carotid
sheath. Sanders er al. describe the case of a failed initial
parathyroidectomy with subsequent high-resolution imaging
confirming the presence of ectopic tissue within the carotid
sheath (7). Similarly, Chopra et 4l. present a case of failed
initial surgery after preoperative imaging had failed to reveal
the pathological tissue which was later localized posterior
to the right common carotid artery (8). In another case
that our group reported recently, preoperative ultrasound,
technetium-99 m-sestamibi scintigraphy, three cervical
explorations and one thoracoscopic thymectomy were
unable to reveal the presence of an intra-vagal parathyroid
adenoma. The parathyroid adenoma was only successfully
identified after contrast-enhanced "“F-fluorocholine-
positron emission tomography (PET)-CT (9). These cases
highlight the diagnostic and surgical complexity that carotid
sheath parathyroid adenomas can pose, where preoperative
localization is clearly necessary but may not be sufficient to
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identify the pathological tissue.

The case report in this study highlights the clinical
utility and benefits of ICG fluorescence as an intraoperative
modality during parathyroidectomy. Despite the availability
of pre-operative imaging that allows precise localization
of parathyroid adenomas, the search for ectopic glands
located in the carotid sheath, whether they are attached
(or embedded) to the vagus nerve or not, is challenging by
naked eye and requires the dissection of tissue situated in
anatomical areas at risk of hemorrhagic or nerve damage
complications. Clear identification and precise removal of
the pathologic tissue are crucial in such a rare and delicate
anatomic location as the carotid sheath. ICG fluorescence
provides a reliable tool that can complement naked eye
examination, which allows the surgeon to distinguish
parathyroid tissue from surrounding structures (especially
lymph nodes) and minimizes error.

Use of ICG fluorescence is also simple and safe. ICG
is a nontoxic, fluorescent iodide dye that binds to plasma
proteins and remains in the bloodstream and circulates
only in the intravascular compartment until it is absorbed
by the liver and excreted into the bile. It has a short half-
life of (3—5 min) that allows for repeated applications, and
is eliminated by the liver within 15-20 minutes (10). ICG
angiography is used in many areas of surgery to assess
the vascularization of operated tissue, such as skin flap or
digestive anastomosis (11). Less than 10 years ago, the
use of ICG in the field of endocrine surgery to locate the
parathyroid glands was described for the first time (12).
The perioperative approach of most endocrine surgeons
has changed since then as a result of subsequent studies
reporting the use of ICG angiography to evaluate the
viability of remaining parathyroid tissue and therefore to
reduce the rate of hypoparathyroidism after thyroidectomy
(5,13-15) and subtotal parathyroidectomy (16).

Though not discussed by the authors, additional
perioperative tools for identifying and assessing parathyroid
glands exist. Recently, the discovery that parathyroid tissue
exhibits a unique autofluorescence signature when excited
at the near-infrared (NIR) wavelength of 785 nm (17-22)
has led to the introduction of parathyroid autofluorescence
as yet another intraoperative optical technology for precise
localization of the parathyroid glands. Near-infrared
autofluorescence (NIRAF) can be used at any time during
surgery and allows the surgeon to see parathyroid tissue
before it is visible to the naked eye. However, NIRAF also
comes with several limitations, namely the interference
from background thyroid fluorescence hindering detection
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of parathyroid glands and the occurrence of false positives
by surrounding tissue, like brown fat. It was also recently
reported that parathyroid adenomas exhibit weaker NIRAF
intensity than the normal parathyroid gland and contain a
cap of more autofluorescent tissue that corresponds to the
rim of normal parathyroid tissue (23).

Other perioperative adjuncts to surgery, such as fresh
frozen sections or measurement of the intraoperative
parathyroid hormone (ioPTH), are already used by most
endocrine surgeons (24,25). However, these tools do not
allow for real-time intraoperative detection of the parathyroid
glands like ICG fluorescence and autofluorescence do.

Altogether, the present study demonstrates the use of
ICG fluorescence to guide resection of an ectopic inferior
parathyroid gland adenoma located within the left posterior
carotid sheath. The case presented is a good example of
the appropriate use of ICG for the detection and safe
resection of an ectopic adenoma which would have certainly
been more difficult without the help of this simple and
safe technique. Like ICG fluorescence, autofluorescence
imaging holds great promise for real-time identification
of ectopic parathyroid adenomas, with the additional
advantage over ICG of being a label-free modality.

Although further investigation is needed to elucidate
whether these novel approaches can further reduce
postoperative failure, this report begins to elucidate
the pivotal role that intraoperative imaging can play
in successful primary resection of ectopic adenomas at
anatomically complex locations like the carotid sheath.
Importantly, intraoperative imaging does not and should
not replace pre-operative imaging; rather, the combination
of both pre-operative localization and intraoperative
fluorescence-based imaging to assist surgeons in preventing
surgical treatment failure.

Acknowledgments

We thank Ilaria Di Meglio for very helpful editorial
comments.

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Gland Surgery. The article did not

undergo external peer review.

Conflicts of Interest: Both authors have completed the ICMJE

Gland Surg 2023;12(6):723-726 | https://dx.doi.org/10.21037/gs-23-134



Gland Surgery, Vol 12, No 6 Jun 2023

uniform disclosure form (available at https://gs.amegroups.
com/article/view/10.21037/gs-23-134/coif). FT reports
consulting fees from Medtronic and Fluoptics. MLMG has
no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Mendoza V, Ramirez C, Espinoza AE, et al. Characteristics
of ectopic parathyroid glands in 145 cases of primary
hyperparathyroidism. Endocr Pract 2010;16:977-81.

2. Noussios G, Anagnostis P, Natsis K. Ectopic
parathyroid glands and their anatomical, clinical and
surgical implications. Exp Clin Endocrinol Diabetes
2012;120:604-10.

3. Phitayakorn R, McHenry CR. Incidence and location
of ectopic abnormal parathyroid glands. Am J Surg
2006;191:418-23.

4. DeLong JC, Ward EP, Lwin TM, et al. Indocyanine
green fluorescence-guided parathyroidectomy for primary
hyperparathyroidism. Surgery 2018;163:388-92.

5. Zaidi N, Bucak E, Yazici P, et al. The feasibility of
indocyanine green fluorescence imaging for identifying
and assessing the perfusion of parathyroid glands during
total thyroidectomy. J Surg Oncol 2016;113:775-8.

6. Rupp GE, Barba P, Goldhaber NH, et al. Indocyanine
green fluorescence guided resection of parathyroid
adenoma of the carotid sheath: a case report and review of
the literature. Gland Surg 2023;12:548-54.

7. Sanders CD, Kirkland JD, Wolin EA. Ectopic Parathyroid
Adenoma in the Carotid Sheath. J Nucl Med Technol
2016;44:201-2.

8. Chopra A, Bansal R, Sharma N, et al. Parathyroid
Adenoma within the Carotid Sheath. Acta Endocrinol

© Gland Surgery. All rights reserved.

725

(Buchar) 2020;16:497-500.

9. Mainta IC, Matthey Gié ML, Triponez F, et al. Intra-
vagal parathyroid adenoma on digital PET/CT with
(18)F-fluorocholine. Eur ] Nucl Med Mol Imaging
2021;48:4521-2.

10. Sadowski SM, Vidal Fortuny J, Triponez F. A reappraisal
of vascular anatomy of the parathyroid gland based on
fluorescence techniques. Gland Surg 2017;6:S30-7.

11. Reinhart MB, Huntington CR, Blair L], et al. Indocyanine
Green: Historical Context, Current Applications, and
Future Considerations. Surg Innov 2016;23:166-75.

12. Sound S, Okoh A, Yigitbas H, et al. Utility of Indocyanine
Green Fluorescence Imaging for Intraoperative
Localization in Reoperative Parathyroid Surgery. Surg
Innov 2019;26:774-9.

13. Vidal Fortuny J, Belfontali V, Sadowski SM, et al.
Parathyroid gland angiography with indocyanine green
fluorescence to predict parathyroid function after thyroid
surgery. Br ] Surg 2016;103:537-43.

14. Vidal Fortuny ], Karenovics W, Triponez F, et al. Intra-
Operative Indocyanine Green Angiography of the
Parathyroid Gland. World J Surg 2016;40:2378-81.

15. Vidal Fortuny J, Sadowski SM, Belfontali V, et al.
Randomized clinical trial of intraoperative parathyroid
gland angiography with indocyanine green fluorescence
predicting parathyroid function after thyroid surgery. Br J
Surg 2018;105:350-7.

16. Vidal Fortuny J, Sadowski SM, Belfontali V, et
al. Indocyanine Green Angiography in Subtotal
Parathyroidectomy: Technique for the Function of the
Parathyroid Remnant. ] Am Coll Surg 2016;223:e43-9.

17. McWade MA, Paras C, White LM, et al. A novel optical
approach to intraoperative detection of parathyroid glands.
Surgery 2013;154:1371-7; discussion 1377.

18. McWade MA, Paras C, White LM, et al. Label-free
intraoperative parathyroid localization with near-infrared
autofluorescence imaging. J Clin Endocrinol Metab
2014;99:4574-80.

19. McWade MA, Sanders ME, Broome JT, et al. Establishing
the clinical utility of autofluorescence spectroscopy for
parathyroid detection. Surgery 2016;159:193-202.

20. McWade MA, Thomas G, Nguyen JQ, et al. Enhancing
Parathyroid Gland Visualization Using a Near Infrared
Fluorescence-Based Overlay Imaging System. ] Am Coll
Surg 2019;228:730-43.

21. Paras C, Keller M, White L, et al. Near-infrared
autofluorescence for the detection of parathyroid glands. J
Biomed Opt 2011;16:067012.

Gland Surg 2023;12(6):723-726 | https://dx.doi.org/10.21037/gs-23-134


https://gs.amegroups.com/article/view/10.21037/gs-23-134/coif
https://gs.amegroups.com/article/view/10.21037/gs-23-134/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

726

22.

23.

Matthey Gié and Triponez. Resection of ectopic adenoma using fluorescence

Solérzano CC, Thomas G, Baregamian N, et al.
Detecting the Near Infrared Autofluorescence of the
Human Parathyroid: Hype or Opportunity? Ann Surg
2020;272:973-85.

Demarchi MS, Karenovics W, Bédat B, et al.
Autofluorescence pattern of parathyroid adenomas. BJS
Open 2021;5:zraa047.

24. Chen H, Mack E, Starling JR. A comprehensive evaluation

Cite this article as: Matthey Gié ML, Triponez F. Resection

of ectopic parathyroid adenomas within the carotid sheath—can
fluorescence help the surgeon? Gland Surg 2023;12(6):723-726.
doi: 10.21037/gs-23-134

© Gland Surgery. All rights reserved.

25.

of perioperative adjuncts during minimally invasive
parathyroidectomy: which is most reliable? Ann Surg
2005;242:375-80; discussion 380-3.

Trvin GL 3rd, Solorzano CC, Carneiro DM. Quick
intraoperative parathyroid hormone assay: surgical adjunct
to allow limited parathyroidectomy, improve success rate,
and predict outcome. World ] Surg 2004;28:1287-92.

Gland Surg 2023;12(6):723-726 | https://dx.doi.org/10.21037/gs-23-134



