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Introduction

Adrenocortical carcinoma (ACC) is a rare and challenging 
cancer with an incidence of 0.72 per million cases  
per year (1) and with a poor prognosis (2). ACC affects 
females more frequently than males (1.5:1) (3). The patients 
usually suffer from primary or metastatic tumors, and 
40–60% of the tumors have hormone secretion function to 
cause Cushing’s syndrome (CS) and hypercortisolism (4). 
Unfortunately, metastatic and recurrent of ACC exhibit 
poor 5-survival rates of less than 15% (2), the optimal 
management and clinical outcomes of ACC remain ill-
defined. Due to the failure of effective treatment, surgery 
remains the main treatment for ACC, which includes 

distant resectable metastases and ACC recurrent (2).
It has not been well studied on the ACC due to its 

rarity. This case report is expected to share the experience 
of the rare case through a patient with CS caused by 
adrenocorticotropic hormone (ACTH) secretion from an 
ACC metastatic to the liver. We present the following case 
in accordance with the CARE reporting checklist (available 
at https://dx.doi.org/10.21037/gs-21-296).

Case presentation

A 34-year-old Chinese woman was admitted to our hospital 
with a liver tumor for 2 months. Two years ago, she was 
diagnosed with left-sided ACC at another hospital and then 
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underwent left adrenalectomy for ACC. In the past 2 years, 
she has not had any post-operative follow-up.

She had several months of pain in the liver area and 
abdominal distention. Physical examination revealed a 
moon-like face and central obesity; the blood pressure 
was 160/110 mmHg in supine position; the weight was 80 
kg with body mass index (BMI) of 31.2 kg/m2; laboratory 
evaluation revealed elevated blood glucose, triglycerides, 
cortisol, and aldosterone (Table 1); contrast-enhanced 
computed tomography (CT) revealed two round lesions 
65×51 and 135×105 mm in size (Figure 1) and no tumor was 
found in the bilateral adrenal areas on CT.

Tumors were completely removed (Figures 2,3). The 
histopathological examination was consistent with liver 
metastasis of the ACC (Figure 4). Two days after the 
operation, she had agitation, delirium, irritability, and other 

psychological symptoms probably due to the abrupt drop 
of cortisol (Table 1). Her symptoms gradually improved 
after the administration of 20 mg of dexamethasone. 
Subsequently, she was given daily hydrocortisone, and the 
dose was slowly tapered over the next week. Aldosterone 
concentrations gradually dropped back to the normal 
range with normal blood pressure (Table 1). She was 
discharged from the hospital 10 days after surgery without 
any severe complications. Unfortunately, six months after 
the hepatectomy, she eventually died due to progressive 
deterioration and the refusal of further treatment.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 

Table 1 Perioperative clinical data

Variables Preoperative Postoperative Reference range

Blood pressure (mmHg) 160/110 130/80 90–139/60–89

AFP (ng/mL) 4.2 – <9.0

Glucose (mmol/L) 15.06 8.99 3.9–6.1

Triglycerides (mmol/L) 5.15 – 0.56–1.71

Cortisol (5–7 AM) (ng/mL) 587.04 134.22 66–268

Cortisol (3–5 PM) (ng/mL) 520.23 – 22–154

Aldosterone (Standing) (pg/mL) 162.48 – 63–239.6

Aldosterone (recumbant) (pg/mL) 151.37 74.07 48.5–123.5

ACTH, adrenocorticotropic hormone (pg/mL) – 56.80 0.10–46

A B

Figure 1 Contrast-enhanced computed tomography scan of the liver. Images depict a contrast-enhanced computed tomography scan 
through the patient’s liver, showing the smaller (A) and larger (B) tumors.

https://fanyi.baidu.com/#en/zh/ACTH, adrenocorticotropic hormone
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Figure 2 Intraoperative findings. (A) The tumor deforming the surface of the liver is seen. (B) The larger mass is readily seen when the 
tumor-involved lobe of the liver is delivered outside of the abdomen for resection.

A B

Figure 3 Resected tumors. (A) The smaller liver tumor is shown after resection. (B) The larger liver tumor is shown after resection.  
Bar =5 cm in both pictures.

A B C
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Figure 4 Histopathological examination. (A) Microscopic finding reveals large eosinophilic cells with highly atypical nuclei (Hematoxylin-
Eosin staining method, Bar =10 μm). (B) A focal positive of Syn was observed (immunohistochemical staining method, Bar =20 μm). (C) A 
relatively high index of Ki-67 proliferation was observed (immunohistochemical staining method, Bar =20 μm).
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publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

ACC is a rare and challenging cancer with a heterogeneous 
presentation and the optimal management and clinical 
outcomes of ACC remain ill-defined due to the rarity of the 
disease (2,5,6). According to the European Network for the 
Study of Adrenal Tumors (ENSAT) criteria, the case could 
be classified into ENSAT stage IV (7).

For patients with metastatic ACC (ENSAT stage IV), 
the 5-year overall survival rate is less than 15% (2), with 
a median survival of 6 to 20 months (8,9). There is still 
no optimal management for metastatic ACC, and data 
on the effectiveness of radiotherapy and chemotherapy 
for ACC remain limited (10,11). Thus, the surgical 
approach remains the best-recommended treatment 
modality as long as the metastases of ACC are resectable  
completely (2). Some studies have suggested that surgical 
resection of the metastasis or recurrent for ACC is 
associated with prolonged survival in selected patients (5,12). 
However, a complete cure is unlikely to be achieved after 
metastasectomy. Another study claimed that all 28 patients 
who underwent hepatectomy for liver metastasis from ACC 
developed recurrent disease (13). In this case, 6 months 
after hepatic metastasectomy, the patient died due to 
progressive deterioration and refusal of further treatment. 
If the patient were treated promptly including surgical 
treatment for recurrent disease (if applicable), she probably 
had survived longer than 6 months. Studies have also shown 
that repeated resection for ACC could provide prolonged 
survival (13).

It has been reported that 40–60% of ACC are functioning 
tumors (4) that secrete cortisol (50%) most commonly 
followed by androgens, while aldosterone secretion is 
quite rare (<2%) (8). During the perioperative period, the 
concentration of hormones secreted by functional tumors 
fluctuates. Other studies reported that plasma ACTH levels 
began to decline significantly within 10–15 min of ectopic 
tumor resection (14). In this case, the concentrations of 
cortisol and aldosterone were elevated preoperatively. 
After liver metastasectomy, the patient suffered from 

transient psychological symptoms due to a sudden drop in 
hormone levels, and needed hormone replacement therapy. 
Following the hormone replacement therapy, her symptoms 
gradually improved and the dose was slowly tapered over 
the next week. Assessment of quantitative and/or qualitative 
changes in hormone secretion plays an important role for 
the patients. Increased cortisol secretion by functioning 
tumors is described as a poor prognostic factor for  
ACC (15). Steroid profiles can be used as tumor markers to 
detect metastatic disease (16). In this case, if she had been 
provided with prompt serial hormonal assessments after 
the primary adrenalectomy for ACC, it would have been 
possible to detect the metastatic tumor in the liver as soon 
as possible and improve the patient’s prognosis.

A German retrospective study showed single metastasis 
was a predictor of significantly prolonged survival compared 
with multiple metastases (2). The poor prognosis of this 
patient may be associated with multiple metastases in the 
liver.

As mentioned above，the cancer stage (ENSAT stage 
IV), functional tumor and multiple metastases are poor 
prognostic factors in this patient. However, other studies 
have reported that left ACC and disease-free interval (DFI) 
greater than 1 year are associated with prolonged survival. 
DFI is defined as the time to the first recurrence at any 
site after the initial surgery (4). Although the case was a 
left-sided primary ACC with DFI of about 2 years, the 
prognosis was relatively poor. This may be associated with 
the absence of serial follow-up after primary adrenalectomy 
and liver metastasectomy, which includes prompt serial 
hormonal assessments，abdominal CT, magnetic resonance 
imaging, and adequate thoracic CT imaging (5). As the 
optimal treatment and clinical outcomes of ACC remain 
ill-defined, prompt serial follow-up after the operation is 
probably crucial for a better prognosis. 
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