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Xanthogranulomatous adrenalitis (XGA) is a rare inflammatory condition of the adrenal glands, probably resulting from a combination of chronic infection and local bleeding. Herein, we present an exceedingly rare case of functional xanthogranulomatous adrenalitis occurring in a 44-year-old Chinese female patient. With a history of intermittent superficial infection and a high level of C-reactive protein for 6 months, she presented to the hospital without fever or flank pain. Magnetic resonance imaging revealed a 5-cm right adrenal mass, which showed iso-signal on T1WI and a slightly long signal or iso-signal on T2WI. The preoperative basal serum renin level of the patient was decreased and the aldosterone-to-renin ratio was increased. After laparoscopic radical adrenalectomy, the adrenal mass was diagnosed as xanthogranulomatous adrenalitis, which was confirmed by histological examination and immunohistochemical staining for CD68. One month after surgery, the serum renin and aldosterone to renin ratio of the patient dropped to normal levels. Our case shows that xanthogranulomatous adrenalitis may resemble functional adrenal neoplasms, both biochemically and radiologically. The most likely cause of xanthogranulomatous adrenalitis is chronic infection, especially gram-positive coccus infection. Xanthogranulomatous adrenalitis should be considered when clinical and radiological manifestations are not typical for other inflammatory diseases or adrenal neoplasms.
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Introduction

Xanthogranulomatous adrenalitis (XGA) is an extremely rare type of retroperitoneal xanthogranuloma that is histologically defined as chronic xanthogranulomatous inflammation. Fewer than 10 reports have been reported on XGA worldwide since 1987, when XGA was first described, and all of them were individual cases. The mechanism underlying its pathogenesis remains unknown. It has been reported that XGA often occurs in patients with an underlying condition, such as infection or hemorrhage. Some cases have evidence of bacterial infection, namely, methicillin-resistant Staphylococcus aureus (MRSA) and methicillin-sensitive S. aureus (MSSA) (1, 2), which are rare in xanthogranulomatous pyelonephritis. Uniquely, Jayanth et al. reported a case masquerading as a functioning adrenocortical malignancy with elevated cortisol levels (1). To the best of our knowledge, this is the first reported case of XGA associated with superficial infection and low renin levels which could resemble a functional adrenal neoplasm. In this report, we describe our clinical, radiological, and pathological observations and review the previous literature to decrease the risk of misdiagnosis and provide more clinical data for the diagnosis and treatment of XGA.



Case Presentation

A 44-year-old woman with a right adrenal mass noted during a routine ultrasound examination presented to the hospital without fever or flank pain. The patient had been diagnosed with Hashimoto’s thyroiditis 3 years prior and was currently on oral euthyroxine (levothyroxine sodium) maintenance therapy, without any other comorbidities. Six months earlier, the patient had intermittent superficial subcutaneous nodules 5-cm in diameter accompanied by mild tenderness, with local redness and swelling, which subsided spontaneously after 1 month. The subcutaneous lumps appeared in several areas without fever, namely, the forearms, abdomen, and back, so the patient ignored these conditions and did not seek medical help.

After admission, we found a subcutaneous lump on the back of the patient on physical examination, and the subsequent CT examination confirmed this. CT scan detected a subcutaneous soft tissue density nodule on the left dorsum. In preliminary investigations, her white blood cell count was normal at 5.8 × 109/L (normal range 4.0–10.0 × 109/L), but her C-reactive protein level was elevated at 30 mg/L (normal range <5 mg/L). Serum renin level was decreased at 0.5 uIU/ml in supine position (normal range 2.8–39.9 uIU/ml) and 0.8 uIU/ml in erect position (normal range 4.4–46.1 uIU/ml), and aldosterone to renin ratio (ARR) raised at 8.2 in supine position (normal range <3.7) and 6.25 in erect position (normal range <3.7). Other hematologic parameters, biochemical investigations, and blood pressure were within the normal limits. Magnetic resonance imaging (MRI) revealed a 5-cm right adrenal mass, which showed iso-signal on T1WI, slightly long signal or iso-signal on T2WI, and slightly high signal on DWI. The mass showed heterogeneous enhancement within some non-enhancing lesions on contrast-enhanced scan (Figure 1). A subcutaneous soft tissue mass on the right flank and multiple para-aortic lymph nodes were also detected. The patient underwent laparoscopic radical adrenalectomy; the cut surface of the mass was dark-yellow and solid, without cystic spaces or pus. Microscopically, the adrenal nodule was composed of foamy histiocytes, accompanied by dense aggregation of lymphocytes, plasma cells, eosinophilic granulocytes, and multinucleate giant cells along with extensive fibrosis (Figure 2). The normal architecture of the adrenal tissue was lost, with only a small remnant of normal adrenal tissue seen in the adjacent adipose tissue. The diagnosis of XGA was further supported immunohistochemical positivity for CD68, without any evidence of neoplasm. The follow-up duration was 9 months. The subcutaneous mass that had appeared preoperatively did not recur after surgery, and CT examination also did not reveal any mass in the surgical area or adjacent subcutaneous tissue. The serum renin and ARR levels of the patient dropped to normal levels 1 month after surgery and remained normal on follow-up.




Figure 1 | (A) A 5.2*4.3*2.0 cm right adrenal mass (arrows) showing heterogeneously enhancement within some non-enhancement lesions in contrast enhanced scan on MRI; (B) Adrenal mass with heterogeneously enhancement and multiple para-aortic lymph nodes on CT imaging (arrow).






Figure 2 | (A) Granulomas zone: composed of foamy cell, lymphocytes and normal adrenal parenchyma cell, H&E, reduced from ×200 (B) Immunohistochemical: CD68(+), H&E, reduced from x400.



All procedures performed in studies involving human participants were in accordance with the ethical standards of the Ethics Committee and with the Helsinki Declaration (revised in 2013). Written informed consent was obtained from all the patients. To date, the patient continues to visit the hospital for her long-term follow-up.



Discussion

Retroperitoneal xanthogranulomatous was first presented by Oberling in 1935 (3), and XGA, as an exceedingly rare type of xanthogranulomatous process, was first described in 1987 by Grimi (4) and considered as a new pathological entity in 2003 (5).

To review the known characteristics of XGA, we searched PubMed and Embase using the keywords “retroperitoneal xanthogranuloma”, “xanthogranulomatous adrenalitis”, and “functional adrenal mass”. A total of seven cases have been reported since 1987, namely, five cases in English literature and two cases in Chinese reports. Except for one case lacking detailed information, the remaining six cases included five cases of adults and one case of a neonate (three males and three females, mean age 46.5 years, range 0–64 years) (1, 2, 4–7). All patients underwent adrenalectomy and remained well on follow-up. The clinical and pathological features of the eight cases are summarized in Tables 1 and 2 (including the present case).


Table 1 | Clinical characteristics of 8 XGA cases.




Table 2 | Pathological characteristics of 8 XGA cases.



In all cases reported, chronic inflammation was considered the most likely inciting factor in this process. In both previous studies and our case, potential factors associated with infection and bleeding were present, such as postsurgical inflammation after radical nephrectomy for renal cell carcinoma (5), neonatal adrenalitis triggered by sepsis and adrenal hemorrhage (7), local infection and bleeding due to trauma (2), spontaneous abscess due to immunosuppression possibly caused by diabetes (1) and intermittent superficial infections lasting six months in our case. MRSA and MSSA were detected in the cyst fluid of the mass or on blood culture, which was different from those in XGP. The pathogens of XGP are the same as those of urinary tract infections, mainly gram-negative bacteria such as Escherichia coli, Proteus mirabilis, and Klebsiella (8). Based on the above clinical data, we speculate that the main pathogen of XGA is gram-positive cocci such as S. aureus and Staphylococcus epidermidis.

Whether the parenchymal portion of XGA has a secretory function or it induces abnormal secretion in normal adrenal tissue, is unknown. A recent case reported that the preoperative basal serum cortisol and 24-hour urinary cortisol of a male patient were elevated with a positive result of dexamethasone suppression test and uncontrollable hyperglycemia (1). Hormone levels dropped to the normal range after adrenalectomy. In our case, although the cortisol rhythm of the patient was normal, she had a decreased level of serum renin and elevated levels of ARR. One month after surgery, her serum renin and ARR levels were within normal limits and remained normal on follow-up 9 months after surgery. On pathological examination of these cases, there was no evidence of cortical adenoma or aldosterone adenoma. To our knowledge, based on an extensive search, there is no research on the mechanism between the change in adrenal hormone levels and adrenalitis, and our findings may reveal a potential relationship between XGA and adrenal secretory function.

Radiologically, XGA may be easily misdiagnosed for two reasons. Since the parenchyma of the mass is easily obscured by cysts formed by local hemorrhage, XGA is often misdiagnosed as an adrenal hematoma or cyst. Also, XGA often shows extensive local invasion on imaging, which makes it indistinguishable from malignant adrenal tumors. Based on previous cases and our case, we found that CT lacked specificity for the diagnosis of XGA. It may manifest as a slightly dense and poorly defined mass with or without enhancement, which makes it difficult to differentiate between inflammation and other types of tumours. One study revealed that the parenchyma of XGA showed iso-signal on T2WI on MRI, supported by our case where XGA showed iso-signal on T1WI and a slightly long signal or iso-signal on T2WI. In contrast to XGA, some adrenal neoplasms, such as pheochromocytoma or adrenal adenocarcinoma, show a high signal on T2WI. We believe that MRI can better differentiate XGA from other adrenal diseases.

The preoperative diagnosis of XGA is confusing for clinicians because it does not have any specific clinical or radiological characteristic to differentiate it from other benign adrenal diseases. Even in our case, the preoperative abnormal levels of serum renin and ARR suggested an adrenocortical adenoma, but normal aldosterone levels and CT images where the mass exhibited unclear borders contradicted this diagnosis. Typical endocrinological manifestations, namely, high blood pressure, hypokalemia, and Cushing syndrome, may help differentiate hyperaldosteronism secondary to adrenocortical adenoma or hyperplasia of the gland. To date, all definite diagnoses of XGA are based on postoperative pathological examinations. Pathological examination showed granulomas composed of foamy cells, lymphocytes, and normal adrenal parenchyma cells, which was consistent with the manifestations of granulomatous inflammation reported in previous literature. On immunohistochemical examination, CD68 positivity and negativity for tumour markers such as inhibin, calretinin, and Melan-A also contribute to the diagnosis of XGA.

In the preoperative evaluation of XGA, given that XGA resembles invasive adrenal tumor on imaging, unilateral adrenalectomy is consistent with the treatment principle, similar to unilateral nephrectomy for xanthogranulomatous pyelonephritis (XGP). A recent study exploring whether the use of preoperative antibiotics is related to the incidence of complications after nephrectomy for XGP showed that prolonged (greater than 28 days) preoperative antibiotics were associated with fewer and less severe postoperative complications (9). Similarly, for XGA, the application of preoperative antibiotics has a good effect on the treatment of infection-related symptoms such as fever, pain, and even sepsis, but there is no standard or guideline for the term and type of antibiotics. Further research is needed to determine whether preoperative or postoperative antibiotic use is associated with a reduced risk of postoperative complications and recurrence in the future, but given the rarity of XGA, it may be difficult to develop a standard treatment protocol.



Conclusion

XGA is an extremely rare adrenal disease indistinguishable from malignant adrenal neoplasms. In this case, we summarized the characteristics of XGA based on the published cases and our case and tried to differentiate it from other adrenal diseases. However, its pathogenesis and early diagnosis require further research.
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