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Background

Cortisol levels in response to stress are highly variable. Baseline and stimulated cortisol levels are commonly used to determine adrenal function following unilateral adrenalectomy. We report the results of synacthen stimulation testing following unilateral adrenalectomy in a tertiary referral center.



Methods

Data were collected retrospectively for 36 patients who underwent synacthen stimulation testing one day post unilateral adrenalectomy. None of the patients had clinical signs of hypercortisolism preoperatively. No patient received pre- or intraoperative steroids. Patients with overt Cushing’s syndrome were excluded.



Results

The median age was 58 (31-79) years. Preoperatively, 16 (44%) patients had a diagnosis of pheochromocytoma, 12 (33%) patients had primary aldosteronism and 8 (22%) patients had non-functioning adenomas with indeterminate/atypical imaging characteristics necessitating surgery. Preoperative overnight dexamethasone suppression test results revealed that 6 of 29 patients failed to suppress cortisol to <50 nmol/L. Twenty (56%) patients achieved a stimulated cortisol ≥450 nmol/L at 30 minutes and 28 (78%) at 60 minutes. None of the patients developed clinical adrenal insufficiency necessitating steroid replacement.



Conclusions

Synacthen stimulation testing following unilateral adrenalectomy using standard stimulated cortisol cut-off values would wrongly label many patients adrenally insufficient and may lead to inappropriate prescriptions of steroids to patients who do not need them.
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Introduction

Adrenal insufficiency (AI) is caused by failure of the adrenal cortex to produce adequate amounts of corticosteroids and is associated with increased morbidity and mortality (1). Unilateral adrenalectomy can be a rare cause of adrenal insufficiency. Patients with unilateral adrenal cortisol-producing lesions (adrenal Cushing’s syndrome) may develop adrenal insufficiency after adrenalectomy due to contralateral adrenal suppression (2). Similarly, patients with autonomous cortisol secretion (subclinical Cushing’s syndrome) are considered to be at risk of adrenal insufficiency following adrenalectomy (2).

The synacthen stimulation test (SST) remains the most widely used test in investigating AI and has been validated against the ‘gold standard’, the insulin tolerance test (ITT) in secondary (central) AI (1, 3). A 30-minute stimulated cortisol level in response to intramuscular or intravenous injection of 250 micrograms of synacthen has been used as a criterion to define adrenal insufficiency (3). For various reasons, SSTs alone may not be applicable in the immediate post unilateral adrenalectomy setting to reliably diagnose adrenal insufficiency (4, 5).

We performed a retrospective analysis of SSTs performed on day one after laparoscopic unilateral adrenalectomy for non-Cushing’s syndrome adrenal lesions to determine whether synacthen-stimulated cortisol can be used to detect clinically significant post-operative adrenal insufficiency necessitating steroid replacement therapy.



Materials and Methods


Patients Cohort

Data were collected retrospectively for patients who underwent post-operative SST after unilateral adrenalectomy for non-cortisol secreting lesions in a tertiary care center between April 2016 to March 2019. SST was performed routinely on all patients on day one post-adrenalectomy. The majority of procedures were carried out laparoscopically except four patients who underwent open adrenalectomy (with three patients converted from minimally invasive surgery to an open procedure). The median length of stay was two days. The study was approved by the Imperial College Healthcare NHS Trust governance team who confirmed that as we are reporting on routinely collected non-identifiable clinical audit data, no approval from a research ethics committee was additionally required under the UK policy framework for Health and Social Care.



Post-Operative SST

Post-operative SST was performed on day one postoperatively. Cortisol was measured between 8 and 9 am followed by intramuscular injection of 250 micrograms of tetracosactide. Cortisol was measured at 30 and 60 minutes following the injection (6).



Cortisol Measurement

Serum cortisol levels were measured using the Abbott Architect i‐2000 immunoassay analyser (Abbott Diagnostics, Maidenhead, UK). The precision was ≤10% total coefficient of variation (CV) for serum samples ≥83 to ≤965 nmol/L, the limit of detection was ≤22 nmol/L. The cross-reactivity of cortisone in this assay is minimal (2.7% at 1000 µg/dl). A stimulated serum cortisol of ≥450 nmol/L at 30 minutes was regarded as normal which is the local cut-off derived from reference comparison work with older assays. In addition, a lower stimulated cortisol cut-off of 375 nmol/L was applied because peak stress cortisol response to major surgery in euadrenal patients had previously been shown to range from 375 to 1452 nmol/L (7).

One mg over-night dexamethasone suppression tests (ONDST) were performed (8) as part of functional status evaluation of adrenal incidentalomas or to exclude cortisol co-secretion in aldosterone-secreting adenomas. Results were collected whenever available from electronic health care records or referral letters. None of our patients were on oral contraceptive medications, hormone replacement therapy or steroids pre-operatively. As stated above, only patients with non-cortisol secreting adrenal lesions were included. Patients undergoing bilateral adrenalectomy, patients with Cushing’s syndrome, patients with adrenal cortical carcinoma and patients who received intraoperative steroids were excluded.



Statistical Analysis

Proportional outcomes were presented as numbers and percentages. Continuous values were expressed as mean with standard deviation (SD) or median with range if normally or non-normally distributed respectively. We performed Chi-Square and Fisher’s Exact tests for categorical variables, t tests for normally distributed variables and Mann-Whitney U test and Kruskal-Wallis test for non-normally distributed variables. A two-tailed probability value of <5% was considered statistically significant. Statistical analysis was performed using statistical software (Stata13, Stata corp LP, Texas).




Results

The study included 36 patients with a median age of 58 years and a female to male ratio of 1.8. Sixteen (44%) patients had a diagnosis of phaeochromocytoma, 12 (33%) patients had primary aldosteronism and 8 (22%) patients had non-functioning lesions with indeterminate/atypical imaging characteristics necessitating surgery (Table 1).


Table 1 | Baseline characteristics of patients who underwent short synacthen testing post unilateral adrenalectomy.



Overnight dexamethasone suppression test results were available for 29 patients, 15 for patients with a diagnosis of phaeochromocytoma, 10 for patients with primary hyperaldosteronism and 4 for patients with non-functioning lesions. Following dexamethasone administration, 23 (79%) patients had cortisol levels of ≤50 nmol/L (14 phaeochromocytoma patients, 7 patients with primary aldosteronism and 2 patients with non-functioning lesions), 5 patients had cortisol levels between 51-138 nmol/L (1 patient with pheochromocytoma, 2 patients with primary aldosteronism and 2 patients with non-functioning lesions) and only one patient had a cortisol level of >138 nmol/L with a primary diagnosis of primary aldosteronism (Table 1).

Using a cut-off for stimulated cortisol of 450 nmol/L at 30 minutes, 20/36 (56%) of patients passed the SST. Using a lower cut-off of 375 nmol/L, 28/36 (78%) patients would have passed at 30 minutes. When considering 60 minute values of stimulated cortisol, an 28/36 (78%) and 33/36 (92%) patients would pass the test when using a 450 nmol/L and 375 nmol/L cut-off respectively (Table 2). Mean baseline cortisol levels were significantly higher in those who passed the cut-off than in those who did not (p value <0.05) (Figure 1). However, the synacthen-stimulated cortisol rise at 30 minutes was greater in those patients with lower baseline cortisol values (Figure 2). Underlying diagnosis or ONDST results did not result in significantly different peak cortisol levels following synacthen stimulation (Table 2 and Figure 3). All patients were followed up clinically and those patients who were followed up in different centres were contacted by the research team following surgery. Importantly, none of the patients required steroid replacement or developed features of adrenal insufficiency during a minimum of 12 month follow-up period post-surgery.


Table 2 | Distribution of ONDST, baseline cortisol and histology based on different peak of cortisol cut-offs.






Figure 1 | Relationship between baseline cortisol levels and different synacthen-stimulated cortisol cut-offs (375 and 450 nmol/L) at 30 and 60 minutes. Red crosses represent mean values. P value derived from Two-sample T-test.






Figure 2 | Relation between baseline cortisol and cortisol rise post synacthen-stimulation at 30 minutes. Correlation Coefficient Spearman’s rho= -0.52 (P 0.0012).






Figure 3 | Relationship between dexamethasone-suppressed cortisol levels and 30 minute synacthen-stimulated cortisol levels. Red crosses represent median values. P-value was derived from Kruskal-Wallis test.





Discussion

Honda et al. observed a compensatory rise in plasma ACTH levels in patients undergoing unilateral adrenalectomies for primary aldosteronism but did not find any significant difference in pre-and post-operative basal cortisol levels. Stimulated peak cortisol levels remained lower following adrenalectomy, but none of the patients developed clinically relevant adrenal insufficiency. Patients with subclinical Cushing’s syndrome had been excluded in this study (4). Similarly, a review of 331 adrenalectomies over a period of 12 years showed that no patient undergoing unilateral adrenalectomy for non-cortisol producing lesions required steroid replacement post-operatively. Those who did require steroid replacement, had a diagnosis of Cushing’s syndrome or subclinical Cushing’s syndrome (9). Our own study excluded patients with overt Cushing’s syndrome. Based on ONDST results, 6 patients had possible or autonomous cortisol secretion (without clinical features of hypercortisolism). SSTs were carried out on day 1 following adrenalectomy as most patients would be discharged on day 1 or day 2 following laparoscopic surgery. None of our patients were given post-operative steroid replacement despite the fact that 44% of patients did not reach a 30 minute cortisol peak of more than 450 nmol/L. Tang et al. report a single centre experience of 22 patients with aldosterone and cortisol co-secreting adenomas and 392 aldosterone-secreting adenomas. All patients were given peri-operative steroids which were weaned off over the course of one week following surgery. No episode of adrenal crisis or adrenal insufficiency was observed in this study (10). One would expect patients with autonomous cortisol secretion to be at higher risk of postoperative adrenal insufficiency due to contralateral adrenal suppression (2, 11). Autonomous cortisol secretion in the absence of overt clinical manifestations of Cushing syndrome can be found in up to 20-25% of adrenal tumors (12). Current guidelines suggest that a serum cortisol level of less than 50 nmol/L post 1mg of dexamethasone excludes cortisol hyper-secretion in patients with adrenal incidentalomas. For patients without overt Cushing’s syndrome and a serum cortisol post dexamethasone between 51 and 138 nmol/L, the term ‘possible autonomous cortisol secretion’ is proposed and those with serum cortisol more than 138 nmol/L, the term ‘autonomous cortisol secretion’ is used in the absence of clinical manifestations of overt Cushing’s syndrome (3). When using ONDST as the sole criteria it is important to remember that the diagnostic accuracy of ONDST can be affected by variable absorption and metabolism of dexamethasone as well as by drug interference (12). In our patient cohort, we did not find a significant difference in post-operative stimulated peak cortisol levels at 30 minutes based on the pre-operative ONDST categories, but our sample size was too small to draw firm conclusions and only one patient had a post-ONDST cortisol of >13nmol/L (Figure 3). Similar to the results reported by others (10), none of our patients developed clinical adrenal insufficiency until at least 12 months post-operatively. One of our patients was recommended steroid replacement as he only achieved a post-operative synacthen stimulated peak cortisol level of 91 nmol/L. This patient’s dexamethasone-suppressed cortisol was 78 nmol/L before surgery. Against medical advice, the patient elected not to take steroids and remained clinically well. A repeat SST nine months later showed a 30 minute cortisol level of 480 nmol/L. Whilst this particular patient might have temporarily required steroid replacement in the event of stress, most patients who failed the SST following unilateral adrenalectomy using established cut-off criteria do not need steroid replacement.

In addition, after the unilateral adrenalectomy, the remaining adrenal gland has adequate capacity to make up for the resected gland over time.4 As contralateral adrenal hypertrophy takes time. SST test done in the immediate postoperative period would be premature, and those who fail the test may require observation only.

It therefore appears that synacthen-stimulated cortisol using established cortisol cut-offs cannot accurately define patients at risk of adrenal insufficiency following unilateral adrenalectomy for non-cortisol secreting adrenal lesions. A recent prospective study of 100 patients with primary aldosteronism post-adrenalectomy found that 27% of patients did not reach a synacthen-stimulated cortisol peak of 469 nmol/L (classified having adrenal insufficiency) with 48% of those patients not reaching a peak of 372 nmol/L (classified having severe adrenal insufficiency). The SST was carried out on day 4 or 5 after surgery. The study included patients with autonomous cortisol secretion (5). Honda et al. have shown that the cortisol-secreting capacity is reduced following unilateral adrenalectomy, but this reduction does not lead to any significant clinical consequences in most cases. Using synacthen-stimulated cortisol as the only marker to determine adrenal insufficiency would lead to overuse of steroid replacement and in some cases result in increased morbidity associated with increased steroid replacement doses (13–15).

Synacthen-stimulated cortisol at 30-minute has been validated against the ‘gold standard’, the insulin tolerance test (1, 3). However, most studies either included healthy subjects or patient with diagnosed or suspected AI (6, 16, 17). Cut-offs to define adrenal insufficiency derived from those studies may not be applicable to an immediate post-adrenalectomy setting. We have demonstrated previously that the cortisol response in the immediate post-operative period in euadrenal patients undergoing different types of surgery can be highly variable. Those who underwent major surgery had serum cortisol levels ranging from 375 nmol/L to 1452 nmol/L with a median serum cortisol of 680 nmol/L. Opioid use, lower cortisol binding globulins and albumin in the post-operative period also affect the results (18, 19). Cortisol binding globulin is significantly lower following surgery as shown previously (20), and the free cortisol index may therefore be much more reliably reflect true adrenal reserve post unilateral adrenalectomy. In addition, when defining cut-off levels, it is important to remember that cortisol levels are assay specific (21). Therefore, a lower threshold might more accurately identify patients at risk of clinically relevant transient adrenal insufficiency. Undoubtedly, there is a ‘grey zone’ where patients are unlikely going to suffer an adrenal crisis, but could potentially be harmed by unnecessary use of steroid replacement therapy. Definitions of adrenal insufficiency used in other studies were based on cut-off values only and not on clinical symptoms (2, 5).

Our local protocol included ONDST for all patients with adrenal lesions including those with phaeochromocytomas as ectopic ACTH production is known to be a rare cause of Cushing’s syndrome in patients with phaeochromocytomas. Such a case reported by us recently describes a patient with phaeochromocytoma who developed severe Cushing’s syndrome, which was only discovered during his elective admission for adrenalectomy (22). In addition, there is a recent study published which showed higher cortisol concentrations in patients with phaeochromocytomas than in patients with primary hypertension (23).

Strengths of our study were that patients undergoing adrenalectomy for different types of non-cortisol secreting adrenal lesions were included. All adrenalectomies were carried out by a single surgeon in a tertiary referral centre. Serum cortisol was assessed using the same cortisol assay.

Limitations to our study include its retrospective nature and the limited sample size. Not all patients had available pre-operative ONDST results. Synacthen stimulation testing was carried out on day one following surgery as most patients would be discharged the day after surgery. Patients did not routinely undergo follow-up stimulated synacthen testing, but were followed up clinically for a period of at least 12 months. We did not have a control group of euadrenal patients undergoing non-adrenal abdominal surgery.



Conclusion

The routine use of conventional synacthen-stimulated cortisol cut-off levels in the immediate post-operative setting would over-diagnose adrenal insufficiency following unilateral adrenalectomy and lead to unnecessary steroid replacement therapy. SST should be reserved for patients at risk of post-operative adrenal insufficiency, such as those with pre-operative autonomous cortisol secretion. Lower stimulated cortisol cut-offs and use of free cortisol index may more accurately identify patients at risk of adrenal insufficiency.



Data Availability Statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.



Ethics Statement

The studies involving human participants were reviewed and approved by Clinical Audit Committee. Imperial College Healthcare NHS Trust. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author Contributions

SZ and RA: first author. RA, AS, AM, JT, FP, TT, WD, and KM: Senior authorship. FW: Senior and Last authorship. All authors contributed to the article and approved the submitted version.



Funding

This research did not receive any specific grant from any funding agency in the public, commercial or not-for-profit sector.



References

1. Pofi, R, Feliciano, C, Sbardella, E, Argese, N, Woods, CP, Grossman, AB, et al. The Short Synacthen (Corticotropin) Test can Be Used to Predict Recovery of Hypothalamo-Pituitary-Adrenal Axis Function. J Clin Endocrinol Metab (2018) 103(8):3050–9. doi: 10.1210/jc.2018-00529

2. Di Dalmazi, G, Berr, CM, Fassnacht, M, Beuschlein, F, and Reincke, M. Adrenal Function After Adrenalectomy for Subclinical Hypercortisolism and Cushing’s Syndrome: A Systematic Review of the Literature. J Clin Endocrinol Metab (2014) 99(8):2637–45. doi: 10.1210/jc.2014-1401

3. Fassnacht, M, Arlt, W, Bancos, I, Dralle, H, Newell-Price, J, Sahdev, A, et al. Management of Adrenal Incidentalomas: European Society of Endocrinology Clinical Practice Guideline in Collaboration With the European Network for the Study of Adrenal Tumors. Eur J Endocrinol (2016) 175(2):G1–G34. doi: 10.1530/EJE-16-0467

4. Honda, K, Sone, M, Tamura, N, Sonoyama, T, Taura, D, Kojima, K, et al. Adrenal Reserve Function After Unilateral Adrenalectomy in Patients With Primary Aldosteronism. J Hypertens (2013) 31(10):2010–7. doi: 10.1097/HJH.0b013e3283635789

5. Heinrich, DA, Adolf, C, Holler, F, Lechner, B, Schneider, H, Riester, A, et al. Adrenal Insufficiency After Unilateral Adrenalectomy in Primary Aldosteronism: Long-Term Outcome and Clinical Impact. J Clin Endocrinol Metab (2019) 104(11):5658–64. doi: 10.1210/jc.2019-00996

6. Hurel, SJ, Thompson, CJ, Watson, MJ, Harris, MM, Baylis, PH, and Kendall-Taylor, P. The Short Synacthen and Insulin Stress Tests in the Assessment of the Hypothalamic-Pituitary-Adrenal Axis. Clin Endocrinol (Oxf) (1996) 44(2):141–6. doi: 10.1046/j.1365-2265.1996.555381.x

7. Khoo, B, Boshier, PR, Freethy, A, Tharakan, G, Saeed, S, Hill, N, et al. Redefining the Stress Cortisol Response to Surgery. Clin Endocrinol (Oxf) (2017) 87(5):451–8. doi: 10.1111/cen.13439

8. Nugent, CA, Nichols, T, and Tyler, FH. Diagnosis of Cushing’s Syndrome; Single Dose Dexamethasone Suppression Test. Arch Intern Med (1965) 116:172–6. doi: 10.1001/archinte.1965.03870020012006

9. Shen, WT, Lee, J, Kebebew, E, Clark, OH, and Duh, QY. Selective Use of Steroid Replacement After Adrenalectomy: Lessons From 331 Consecutive Cases. Arch Surg (2006) 141(8):771–4. doi: 10.1001/archsurg.141.8.771

10. Tang, L, Li, X, Wang, B, et al. Clinical Characteristics of Aldosterone- and Cortisol-Coproducing Adrenal Adenoma in Primary Aldosteronism. Int J Endocrinol (2018) 2018. doi: 10.1155/2018/4920841

11. Terzolo, M, Pia, A, and Reimondo, G. Subclinical Cushing’s Syndrome: Definition and Management. Clin Endocrinol (Oxf) (2012) 76(1):12–8. doi: 10.1111/j.1365-2265.2011.04253.x

12. Reimondo, G, Puglisi, S, Pia, A, and Terzolo, M. Autonomous Hypercortisolism: Definition and Clinical Implications. Minerva Endocrinol (2019) 44(1):33–42. doi: 10.23736/S0391-1977.18.02884-5

13. Sherlock, M, Reulen, RC, Alonso, AA, Ayuk, J, Clayton, RN, Sheppard, MC, et al. ACTH Deficiency, Higher Doses of Hydrocortisone Replacement, and Radiotherapy are Independent Predictors of Mortality in Patients With Acromegaly. J Clin Endocrinol Metab (2009) 94(11):4216–23. doi: 10.1210/jc.2009-1097

14. Zueger, T, Kirchner, P, Herren, C, Fischli, S, Zwahlan, M, Christ, E, et al. Glucocorticoid Replacement and Mortality in Patients With Nonfunctioning Pituitary Adenoma. J Clin Endocrinol Metab (2012) 97(10):E1938–42. doi: 10.1210/jc.2012-2432

15. Hammarstrand, C, Ragnarsson, O, Hallen, T, Andersson, E, Skoglund, T, Nilsson, AG, et al. Higher Glucocorticoid Replacement Doses are Associated With Increased Mortality in Patients With Pituitary Adenoma. Eur J Endocrinol (2017) 177(3):251–6. doi: 10.1530/EJE-17-0340

16. Abdu, TA, Elhadd, TA, Neary, R, and Clayton, RN. Comparison of the Low Dose Short Synacthen Test (1 Microg), the Conventional Dose Short Synacthen Test (250 Microg), and the Insulin Tolerance Test for Assessment of the Hypothalamo-Pituitary-Adrenal Axis in Patients With Pituitary Disease. J Clin Endocrinol Metab (1999) 84(3):838–43. doi: 10.1210/jc.84.3.838

17. Wood, JB, Frankland, AW, James, VH, and Landon, J. A Rapid Test of Adrenocortical Function. Lancet (1965) 1(7379):243–5. doi: 10.1016/S0140-6736(65)91526-6

18. Dhillo, WS, Kong, WM, Le Roux, CW, Alagband-Zadeh, J, Jones, J, Carter, G, et al. Cortisol-Binding Globulin is Important in the Interpretation of Dynamic Tests of the Hypothalamic–Pituitary–Adrenal Axis. Eur J Endocrinol (2002) 146(2):231–5. doi: 10.1530/eje.0.1460231

19. le Roux, CW, Sivakumaran, S, Alaghband-Zadeh, J, Dhillo, W, Kong, WM, and Wheeler, MJ. Free Cortisol Index as a Surrogate Marker for Serum Free Cortisol. Ann Clin Biochem (2002) 39(Pt 4):406–8. doi: 10.1258/000456302760042182

20. le Roux, CW, Chapman, GA, Kong, WM, Dhillo, WS, Jones, J, and Alaghband-Zadeh, J. Free Cortisol Index is Better Than Serum Total Cortisol in Determining Hypothalamic-Pituitary-Adrenal Status in Patients Undergoing Surgery. J Clin Endocrinol Metab (2003) 88(5):2045–8. doi: 10.1210/jc.2002-021532

21. Sbardella, E, Isidori, AM, Woods, CP, Argese, N, Tomlinson, JW, Shine, B, et al. Baseline Morning Cortisol Level as a Predictor of Pituitary-Adrenal Reserve: A Comparison Across Three Assays. Clin Endocrinol (Oxf) (2017) 86(2):177–84. doi: 10.1111/cen.13232

22. Zaman, S, Patel, B, Glynne, P, Vanderpump, M, Alsafi, A, Khan, S, et al. A Rare Cause of Severe Cushing’s Syndrome. Endocrinol Diabetes Metab Case Rep (2020) 2020. doi: 10.1530/EDM-20-0011

23. Constantinescu, G, Langton, K, Conrad, C, Amar, L, Assié, G, Gimenez-Roqueplo, AP, et al. Glucocorticoid Excess in Patients With Pheochromocytoma Compared With Paraganglioma and Other Forms of Hypertension. J Clin Endocrinol Metab (2020) 105(9):e3374–83. doi: 10.1210/clinem/dgaa423



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Zaman, Almazrouei, Sam, DiMarco, Todd, Palazzo, Tan, Dhillo, Meeran and Wernig. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fendo-12-654600-g001.jpg
Baseine corisl (ol
88888

8

Baseline Cortisol according to the pass cut-off stimulated cortisol

g e

g =
. 3 e
: e !
o o o o

‘Stmisied cotisol a 30 mintes (vmoil)

‘Stimialod cortot a 60 mintes (wmolt)

[ [
g g H ;
H 8 8 8
£ o o =

‘Stmaied cotisol a 30 intes (vmoil)

Stimisid cortsot 1 60 mines (vmoll)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Synacthen Stimulation Test Following Unilateral Adrenalectomy Needs to Be Interpreted With Caution

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Patients Cohort

          



          		

            Post-Operative SST

          



          		

            Cortisol Measurement

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fendo.2021.654600_cover.jpg
, frontlers
n Endocrinology

Synacthen Stimulation Test Following
Unilateral Adrenalectomy Needs to
Be Interpreted With Caution





OEBPS/Images/table2.jpg
Basaline Cortisol in SST
Moan +50)

ONDST:

0

51-138

138

Histology:
Phecchvomooytoma
Primary Adosteronism
NonFunctioning Lesions

Baseline Cortisol in SST
(oan +50)

ONDST:

0

51-138

138

Histology:
Phecchvomooytoma
primasy Adosteronsm
NonFunclioning Lesens

Baseline Cortisol in SST
oan +50)

ONDST:

0

51138

138

Histology:
Phecchromooytoma
primary Adosteronsm
Non-Funclioning Lesions

Baseline Cortisol in SST
(Mean +50)

ONDST:

0

s1-138

138

Histology:
Phecchromocytoma
primary Adosteronsm
Non-Functioning Lesions

30 minutes Peak Cortisol 2450 nmolfL N= 20

71104

6

5
60 minutes Peak Cortisol 2450 nmol/L N=28
392 105

2
o
7
30 minutos Poak Cortsol 2375 nmol/L N=28
362100

19
3
1

2
10
6
60 minutos Poak Gortisol 2375 nmol/L N=33
212107

"
2

“Sofcant aiforonco (Two sampo T-Tost, apha=0.05.
i sialicant cillwancs Fiher ot Text sbhesd08.

30 minutes Peak Cortisol <450 nMmoV/L N= 16

2.7

10
H
3
60 minutos Poak Cortisol <450 nmol/L N=8
186274

5
2
0
4
3
1
30 minutes Peak Cortisol <375 nmol/L N=8
195274

4
2
o

4
2
2
60 minutos Poak Cortsol <375 nmol/L N=3
124265

P Value

000001

osor®

st

00008*

o677

o775

o006

o

osse

000

o515

a3





OEBPS/Images/fendo-12-654600-g002.jpg
g

t

&

(vioun) sayuw o

8

19 VoRRPLAS oGS 1500 65 OS1IOD

Baseline corisol(nmoit)





OEBPS/Images/logo.jpg
’ frontiers
in Endocrinology





OEBPS/Images/table1.jpg
Number 36

Meckan Age (5-95% range) 58(31-79)
Melo gender (N, %) 2364%)
« Preoperative Diagnosis (N, %)

+ Phecctvomocytoma 16 (44%)
+ Primery adosteronism 12@0%)
Non-functioning lesons 822%)
Mectan lesion size n om (5-95% range) N 35(1-7)
+ Phecctvomocytoma (N=16) 4250:9)
+ Primary adosteronism (N=6) 135082
+ Non-functoning lesions (N=6) 475 0-7)
Moring cortisol post ONDST (N=29)

- 550 oL 28(79%
- 51138 oL 5(17%)
138 oL 16%)

“Lesion sizo based on histobogy. Six patents who underwent sugery for primary
sdosteronsim had adensl hyperpasia n istology.

“Histologica iagnosis of 8 non-tuncioning kesions inclde adenomas (3. cyst (1),
otiosattmn i Anolans i1l Saaakenalocs Mk (15





OEBPS/Images/fendo-12-654600-g003.jpg
P-025

H

2

8 § 8 8

(aou) somuu o e fosoo poremuns

g

158

51138
ortsol evel post ONDST (nmoit)

<o






