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Case report - Adrenal collision tumour composed of oncocytoma and pheochromocytoma
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Adrenal collision tumours (ACTs) are rare clinical entities denoting separate coexisting tumours involving adrenal glands. Here, we report the clinical, radiological and pathohistological presentation of a 49-year-old patient with an ACT composed of oncocytoma and pheochromocytoma. Following the initial diagnostic procedure guided by suspicion of pheochromocytoma, the patient has undergone surgery, recovered well and has been followed since. In the resected mass, oncocytoma was an incidental finding, as is typical of this type of tumour. With both components of this particular ACT being rare, this is a reminder of a need for widening differential diagnostic options when evaluating the patient for adrenal masses of unknown origin.
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Introduction

Adrenal collision tumours (ACTs) are rare clinical entities denoting separate coexisting tumours involving adrenal glands, with the sharp demarcation between the two and without a substantial histological admixture at the interface (1, 2). ACTs may exist as a combination of benign/benign, benign/malignant or malignant/malignant tumours. The actual prevalence of ACTs is unknown, as many may go undetected because of the small size of one component and/or the sampling error. They commonly consist of adrenal cortical adenoma, pheochromocytoma or a metastatic malignant tumour (2, 3). The most commonly described collision tumour in the adrenal gland is a cortical adenoma with myelolipoma. To the best of our knowledge, a collision tumour of pheochromocytoma with oncocytoma has not previously been reported in the literature (1, 2, 4).





Case description

A 49-year-old female patient has been admitted to the department of endocrinology, providing anamnestic data of the episodes of arterial hypertension occurring once or twice a month in the last 3 years, reaching 170/100 mmHg, manifesting as occipital headaches and dizziness, accompanied by sweating and palpitations. Several years prior, the patient was treated in the cardiology department for high blood pressure, but did not respond to therapy. The patient was a non-smoker and the medical history was negative. Family history was similarly inconspicuous. General state at the admission was normal (arterial pressure 140/90 mmHg, glucose 6 mmol/L, ECG sinus rhythm, frequency 90/min, without ST/T changes). Physical examination revealed no palpable flank masses or tenderness.

Abdominal and pelvic ultrasound examination showed a cystic tumour in the cavity of the right adrenal gland, hyperechogenic with weak CDS signal (70 mm x 54 mm). This, in combination with the clinical symptoms, prompted the diagnostic search in the direction of intra-adrenal sympathetic paraganglioma (pheochromocytoma), for which the arterial hypertension resistant to therapy may be a predominant sign (5). Further diagnostics has been performed after the patient was admitted, including 24h ambulatory blood pressure monitoring, with mean BP values being similar both while awake and asleep (131 ± 13/78 ± 10 mmHg and 139 ± 19/76 ± 10 mmHg, respectively). Laboratory analysis showed hyperglycaemia without DM, as another finding indicative of intra-adrenal sympathetic paraganglioma (5), with the levels of metanephrine 239.8 pg/L, normetanephrine 3003.7 pg/L and chromogranin A 309.8 µg/L (samples tested twice for confirmation). Other parameters of adrenal and thyroid function were within reference values (Table 1). Additionally, PTH and calcitonin levels in this patient were checked to rule out MEN 2 Syndromes, both being within their respective reference ranges (PTH 59.5 [18.5-88.0] pg/mL, calcitonin 7.2 [< 13.8] pg/ml]). We have also performed the calcium stimulation test, which also indicated normal function. In the abdominal CT scan, a tumour mass (55x46x77 mm) in the right suprarenal cavity was verified, having both solid and cystic structure, combined with the areas of necrosis, without the signs of infiltration in the hepatic parenchyma. There were no signs of intravascular infiltration (Figure 1A) either.


Table 1 | Laboratory analyses, showing highly elevated markers for pheochromocytoma, marked with *.
	Analysis
	Result
	Units
	Reference values
	Methods



	Metanephrine, free in plasma
	239.8 *
	pg/ml
	<65
	ELISA


	Chromogranine A
	309.8*
	µg/ml
	<100
	ELISA


	Normetanephrine, free in plasma
	3003.7*
	pg/l
	<196
	ELISA


	FT3
	3.6
	pmol/L
	2.9-4.9
	 


	FT4
	11.26
	pmol/l
	9.01-19.05
	 


	TSH
	0.399
	mU/l
	0.35-4.94
	 


	PTH
	59.5
	pg/mL
	18.5-88.0
	 


	Calcitonin
	7.2
	pg/ml
	< 13.8
	 


	FSH
	73.3
	iU/l
	23-116,3 postmenopause
	 


	LH
	51.1
	iU/l
	>30 postmenopause
	 


	PR
	1.4
	nmol/l
	<2.3 postmenopause
	 


	CORT
	563
	nmol/l
	145-619
	 







[image: CT scan image labeled “A” shows an axial view of the abdomen, displaying internal organs and structures. MRI image labeled “B” depicts a similar axial view with different contrast, highlighting soft tissue details in the abdominal region.]
Figure 1 | Preoperative CT scan and macroscopic appearance of the tumour. (A) Abdominal CT showing an expansive solid cystic-necrotic mass (arrow) in the cavity of the right adrenal gland, 5.5 x 5.7 cm in size, with continuity in the right lobe of the liver without infiltration, posteriorly pushing into the kidney. (B) Abdominal MRI showing a cystic mass indicative of a necrotic tumour, having a wall of irregular thickness, pushing into the right lobe of the liver with signs of possible infiltration (arrow). (C) Macroscopic appearance of the ACT (81 X 49 x 38 mm) after adrenalectomy. (D) The tumour was well-defined, round and encapsulated, with characteristic brown cross-section.

After the CT scan, MRI confirmed a nodular tumour, raising a suspicion of the propagation of the primary process and the infiltration of the surrounding organs (Figure 1B). The heterogeneous nature of the tumour mass implied the presence of two distinct neoplastic processes. As magnetic resonance imaging (MRI) and multidetector computed tomography imaging techniques may describe different tumour components separately, a biopsy may be required in selected patients for confirmation (2). Importantly, no local or distant metastases were observed in the abdomen or pelvis.

Therapy for this kind of tumour is surgical and the surgical technique can be laparoscopic or open, depending on the tumour anatomy and the experience of the surgeon. A multidisciplinary evaluation was performed and, considering that the patient was seeking a definitive treatment option, she consented to a right open adrenalectomy. Preoperative preparation was conducted for the duration of 14 days before surgery with alpha-(phenoxybenzamine) and beta- (bisoprolol) adrenergic blockers.

The extracted tumour mass was round, solid, well-defined, with characteristically dark cross-section and the areas of necrosis (Figure 1C). As the MRI indicated possible infiltration of the liver, it was biopsied, but instead of the tumour, the presence of cirrhosis was established later in the pathohistology examination (Figure 1D). There were no complications in the postoperative period and the patient was discharged in good condition. She is having regular check-ups with her endocrinologist and, since the surgery, no additional therapy was needed.

Pathohistological assessment confirmed the presence of pheochromocytoma, as expected, while the other component was diagnosed as adrenal oncocytoma (Figures 2A, B). The latter component was composed of the cells with a typical “oncocytic” cell morphology (Figures 2C, D), i.e. having large polygonal cells with eosinophilic granular cytoplasm. Altogether, given the presence of two adjacent tumour components, the final diagnosis was that of an ACT.

[image: Two images labeled A and B show surgical specimens placed on a blue cloth. Image A contains a mass with a scalpel beside it for scale. Image B displays the mass further dissected, revealing internal structures with dark and marbled textures.]
Figure 2 | Tumour I: (A) Cross-section of pheochromocytoma component of the ACT. PC- pheochromocytoma; TC, tumour capsule; AG, adrenal gland; AC, adrenal capsule; PGFT, periglandular fat tissue (magnification 50x). (B) Pheochromocytoma component enlarged from A (magnification 100x). Tumour II: (C) Cross-section of oncocytoma component of the ACT (magnification 50x). (D) Enlarged section from C (magnification 200x).

To assess the potential for malignancy, individual components were further analysed using their respective scoring systems: pheochromocytoma was assessed against PASS, whereas oncocytoma component was analysed according to Lin-Weiss-Bisceglia scoring system (Table 2).


Table 2 | Scoring scales for pheochromocytoma (PASS) and oncocytoma (LWB).
	Pheochromocytoma of the adrenal gland scoring scale (PASS):


	Histomorphological parameter
	Score
	Score if present (no. of points assigned)



	Large nests or diffuse growth (>10% of tumour volume)
	2
	2


	Central or confluent tumour necrosis
	2
	2


	High cellularity
	1
	2


	Cellular monotony
	0
	2


	Tumour cel spindling (even if focal)
	0
	2


	More than 3 mitotic figures/10 high-power field
	2
	2


	Atypical mitotic figures
	0
	2


	Extension into adipose tissue
	0
	2


	Vascular invasion
	0
	1


	Capsular invasion
	1
	1


	Profound nuclear pleomorphism
	0
	1


	Nuclear hyperchromasia
	0
	1


	Total
	8
	20


	Modified Lin-Weiss-Bisceglia (LWB) scoring system for oncocytic adrenal neoplasms:


	 1) Major criteria:


	High mitotic rate (> 5 mitoses/50 HPF) 
	Yes


	Atypical mitotic figures 
	No


	Venous invasion 
	No


	 2) Minor criteria:


	Large size (> 10 cm) or weight (> 200 g) 
	No


	Necrosis 
	No


	Sinusoidal invasion  
	No


	Capsular invasion 
	No







Our patient’s PASS score was 8, indicating a malignancy risk, whereas with regards to the Lin-Weiss-Bisceglia (LWB) scoring system, only high mitotic rate (> 5 mitoses/50 HPF) was present among the major criteria (and none within the minor ones).





Discussion

Collision tumours can occur in various organs such as the lungs, liver, and genitourinary tract. An ACT is an infrequently described tumour entity, comprising two different neoplasms that coexist adjacent to one another within a single adrenal mass. Each ACT is given a name based on the cell types within that particular tumour (2). A retrospective review of adrenalectomy specimens has estimated ACTs to comprise approximately 1–4% of adrenal tumours, although precise epidemiological data are lacking. They are more frequently identified during histopathological examination following adrenalectomy for presumed single lesions. The most frequent combinations involve adrenal adenomas with myelolipomas, metastases, or pheochromocytomas. Adrenal oncocytomas themselves are rare, with less than 300 cases reported globally (6). The pathogenesis of the ACTs is unclear. Various mechanisms have been postulated, including a single carcinogenic stimulus altering a particular region of the adrenal gland, allowing two separate tumours to develop in close proximity; another explanation is the presence of one tumour altering the local environment, providing a fertile ground for the development of the other tumour (2, 4).

Our patient’s ACT had two components, oncocytoma and pheochromocytoma. The preoperative assumption of the presence of pheochromocytoma was consistent with clinical manifestations, laboratory data and imaging results. The presence of pheochromocytoma in our patient was mostly manifested by occasional bouts of arterial hypertension and palpitations. Importantly, intratumoural necrosis, relative preponderance of fibrotic interstitium compared to chromaffin cells or the impeded release of the catecholamines due to encapsulation of the tumour by the connective tissue may lead to such paucity of symptoms.

Due to the size (>6 cm) of the tumour and considering that minimal manipulation and speedy removal are essential to reduce the release of catecholamines, open surgery was advocated. This was further supported by the CT/MRI finding of the intra-tumoural necrosis, which increases the probability of rupture during surgical handling. Over 90% of adrenal tumors are being operated laparoscopically (lateral, transperitoneal) in our institution, but because the MRI indicated possible infiltration of the liver, we decided to perform open surgery. Although laparoscopic adrenalectomy is standard for benign and smaller adrenal lesions, open surgery is often preferred when there is suspicion of malignancy or risk of capsular disruption. Additionally, surgical access can be achieved via various approaches including transperitoneal, retroperitoneal, posterior or lateral techniques, each with specific advantages depending on the tumour location, size and surgeon expertise. The transperitoneal approach provides wide exposure and is preferred for large or invasive tumours, while the retroperitoneal approach may be favoured for smaller, posteriorly located tumours due to its minimally invasive nature. Selection of the surgical method must be individualised based on tumour characteristics, anatomical considerations and institutional experience (7–11).

Given the choice of therapy, preoperative preparation was obligatory, because during the surgical manipulation of the tumour, dangerous amounts of catecholamines can be released into the circulation, causing life-threatening events (12). The main goals of preoperative management of a pheochromocytoma patient are to normalise blood pressure and heart rate, restore volume depletion and prevent a catecholamine storm and consequent haemodynamic instability during the surgery (13). Phenoxybenzamine is the non-selective alpha-blocker most widely used to prevent complications during the surgery. Beta blockers are not frequently used preoperatively in this setting, unless for the control of tachycardia, as was the case with our patient (14, 15).

After the surgery, as expected, pathohistological assessment confirmed the presence of intra-adrenal sympathetic paraganglioma (i.e. pheochromocytoma), with the incidental finding of oncocytoma, thus forming a diagnosis of a rare collision tumour (Figure 2).

Pheochromocytoma or intra-adrenal sympathetic paraganglioma is a tumour of chromaffin cells of adrenal medulla, linked to a production of catecholamines with characteristically increased concentrations of metanephrine and normetanephrine in urine and plasma (16). They mostly develop in the 3-5th decade of life, having an equal distribution in men and women, with up to 25% of them being malignant (5). Some of the rare examples in the literature of collision tumours that contain one of these two tumours are a case of coexisting oncocytoma and ganglioneuroma in the same adrenal gland and a case of adrenocortical adenoma and pheochromocytoma (3, 17).

When applied to our patient’s tumour, Pheochromocytoma of the Adrenal Gland Scaled Score (18) (PASS = 8) indicated a possible malignancy (19) (Table 2). However, it is important to emphasise that the Pheochromocytoma of the Adrenal gland Scaled Score (PASS) is designed to predict the risk of malignant behaviour in pheochromocytomas based on histological features, with score ≥4 indicating increased malignant potential. Indeed, our patient’s tumour did manifest histological features indicating potential malignancy and yet, the only absolute criterion of malignancy is evidence of the metastatic tumour spread, which was not proven (20). Importantly, if a mixed benign and malignant collision tumour is biopsied and only the benign component is identified, the suboptimal treatment may be delivered, with a significant impact on prognosis (4).

Following resection, ongoing surveillance is crucial. This includes regular clinical evaluation, biochemical screening (plasma/urinary metanephrines) and periodic imaging to monitor for recurrence or late metastasis. Although it is now recognised that a significant proportion of pheochromocytomas may be hereditary, the family history of our patient rather indicated a sporadic occurrence, possibly by a germline mutation in one of the known susceptibility genes (21–23). Similarly, there was no indication of syndromic association (e.g. MEN2) (24). Importantly, emerging literature supports routine genetic testing for pheochromocytoma, even in the absence of syndromic features or family history, as up to 40% may harbour germline mutations. While our patient showed no features suggestive of MEN2 or other hereditary syndromes, such testing should still be considered to guide long-term management and familial screening.

Oncocytomas most frequently develop within the kidney, as well as in parathyroid, pituitary, thyroid and salivary glands (25). Oncocytomas of the adrenal gland are, however, quite uncommon. Most of them are benign and nonfunctioning, with around 30 cases described, including a single report of a malignant functioning adrenocortical oncocytoma (26, 27). So far, less than 300 occurrences were recorded (6). The previous reports show that they occur more frequently in females (2.5:1), and on the left side (3.5:1) (25). Thus, although our patient was female, the sidedness of the oncocytoma was less than usual, possibly due to its association with pheochromocytoma in the ACT. Similarly, around 70% are non-functional in terms of adrenocortical hormone production, as was the case with our patient. As the CT and MRI features of oncocytomas are non-specific, distinguishing them from other adrenal neoplasms is diagnostically challenging. Thus, histological verification is ultimately necessary.

To assess the malignant potential of these rare tumours, Lin-Weiss-Bisceglia (LWB) system was put up as a refinement of general Weiss criteria (28) and is now accepted as a validated tool (29). LWB system consists of major and minor criteria. Presence of any of the major criteria indicates malignancy, the presence of any of the minor criteria is indicative of the borderline or uncertain malignant potential, while if none of major or minor criteria are present, the neoplasm would be considered benign.

Histologically, oncocytomas are characterised by a distinctive granular cytoplasmic eosinophilia of the large neoplastic cells. These cells are called oncocytes because of the “swollen” appearance they have as the result of a striking accumulation of mitochondria, occupying up to the 60% of the cytoplasm (4, 30) (Figures 2C, D), possibly associated with the finding that oncocytomas may result from the mutations in the mitochondrial DNA (31).

The short-term outcome for our patient has been excellent, with normalisation of blood pressure and no recurrence observed during follow-up. Nevertheless, due to the elevated PASS score, long-term surveillance is warranted. One significant limitation is the lack of genetic testing, which precludes a complete assessment of hereditary predisposition.





Conclusion

To our knowledge, here we present the first case of a patient with the adrenal collision tumour comprising pheochromocytoma and oncocytoma. On their own, both occur rarely – thus, their combination presented here is a reminder to the clinicians to consider even such unusual variants in their diagnostic thinking.
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