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Abstract

Rarely has a solitary, metachronous bilateral adrenal metastasis of colorectal cancer been reported. We depict a 41-year-old man who underwent sigmoid colon cancer radical surgery followed by adjuvant chemotherapy for a locally ulcerative sigmoid adenocarcinoma with metachronous bilateral adrenal metastasis revealed by a computed tomography scan. Histopathological examination showed adenocarcinoma, compatible with metastasis from the rectal cancer. The level of serum carcinoembryonic antigen had indicative significance for the presence of adrenal metastasis in the reported series. We performed a literature analysis related to this pathological characteristic and attach importance to consistent, vigilant radiological surveillance of the adrenal glands in the patients’ follow up for colorectal cancer with or without subsequent adrenal metastasis.
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Core tip: Very rarely are patients with a solitary adrenal metastasis from colorectal cancer, especially coupled with metachronous contralateral adrenal metastasis, identified. The case report not only covers a rare case of metachronous bilateral isolated adrenal metastasis from colorectal adenocarcinoma but also summarizes and discusses relevant mechanisms and therapies of this type of disease reported previously in the literature.

INTRODUCTION

The most common primary sites of adrenal metastatic tumors are lung, breast, and kidney, while adrenal metastases from colorectal cancer are not rare findings based on autopsy reports. However, the presence of isolated adrenal metastases from colorectal cancer was quite rare, especially when they are bilateral. We herein report a case of solitary bilateral adrenal metastasis from rectal carcinoma and review the relevant literature.

CASE REPORT

A 41-year-old man had a sigmoid tumor, as demon​strated by sigmoidoscopy, that was confirmed as an adenocarcinoma by subsequent biopsies. Computed tomography (CT) of the abdomen and pelvis showed no evidence of metastatic disease. A radical resection of the sigmoid colon carcinoma was performed. Histo​logy identified a moderately differentiated ulcerative adenocarcinoma with negative surgical resection margins. The stage was pT4N2M0 (LN: 5/12) accor​ding to Tumor, Node, Metastases 2009. His postoperative serum carcinoembryonic antigen (CEA) was reduced to 2.05 g/L (within the normal limit).

Systemic chemotherapy was initiated after surgery. The patient underwent seven cycles (XELOX) with good clinical and biological tolerance. Eleven months after the completion of the adjuvant chemotherapy, thoracoabdominopelvic CT scan revealed a hetero​geneous mass in the right adrenal gland, with no evidence of metastasis elsewhere (Figure 1). A total colonoscopy showed no sign of local recurrence. General blood tests, including adrenal hormones, were normal, but his serum CEA was increased markedly up to 72.02 g/l.

Since chest and abdominal CT scans showed no sign of other metastatic diseases, a resection of the right adrenal neoplasm was performed without complication 18 mo following initial surgery. On macroscopic examination, the tumor, which was 80 mm × 65 mm × 45 mm in size, consisted of a white, solid mass with central necrosis (Figure 2a). Histopathological findings showed an atypical duct that was comprised of high columnar epithelium with necrosis within it (Figure 2b). The adrenal tumor was considered a metastasis from the sigmoid colon cancer based on comparative analysis of histopathological findings of previous sigmoid colon cancer and those of the adrenal tumor.

Chemotherapy (XELOX) was taken back. The patient received one cycle, and his general health was good when his serum CEA was 10.33 g/l. Four months later, surveillance CT identified a left adrenal nodule (Figure 3a) and absence of the previous right adrenal mass, coupled with an expansion of the left kidney and proximal ureter. Left ureteral stent implantation was performed followed by a FOLFIRI chemotherapy regimen that was adopted for the first time. Serum CEA at this time was elevated to 15.84 g/l.

The patient received four cycles of FOLFIRI with good clinical and biological tolerance. Three months after the completion of the adjuvant chemotherapy, suspicious nodules were noted in the right lung by chest radiography. Meanwhile, thoracoabdominopelvic CT scan revealed that the size of the left adrenal nodule was almost the same as previously measured (Figure 3b). In addition, imaging studies showed local recurrence at the site of the resected sigmoid and expansion to the left kidney and proximal ureter combined with mild atrophy of the left kidney. Serum CEA of the patient was 13.66 g/l.

Seven months following removal of the right adrenal mass, an exploratory laparotomy, including neoplasm resection of the left adrenal, was performed. A 50 mm × 35 mm × 30 mm adrenal mass containing several white nodules was confirmed by histology as a moderately differentiated adenocarcinoma, compatible with the previous resected mass specimen of the right adrenal (Figure 4).

DISCUSSION

The incidence of adrenal metastases of primary malignancies is not rare. The most common primary sites of adrenal metastatic tumors are lung, breast, and kidney. However, adrenal metastases from colorectal carcinomas are less frequent (Table 1). The incidence of adrenal metastases from any primary carcinoma ranges from 8.6% to 27.0%, while that from a colorectal malignant lesion ranges between 1.9% and 17.4%[1]. However, this incidence may be underestimated because of the adrenal mass being mistaken for a lombo-aortic node[1].

A previous study reported that of 47 patients (17%) who received an adrenalectomy for metastatic cancers, eight patients’ adrenal metastases were derived from colorectal cancer[2]. Moreover, another study addressing fine needle aspiration of adrenal masses showed that five of 39 adrenal metastatic malignancies cases (12.8%) originated from colorectal cancer[3]. Lam et al[4] described the prevalence of colorectal cancer in adrenal metastases in both autopsy and biopsy series. Around 5% of metastases were from large intestinal primary sites in an Asian series[4]. In spite of a discrepancy within the reported literature, it is conceivable that the incidence of adrenal metastases from colorectal carcinomas is not rare. Several studies have demonstrated that the vast majority of autopsies with adrenal metastases also involved metastases of multiple other sites.

It is acknowledged that the spread of adrenal metastases occurs via the arterial, portal venous, or lymphatic routes. Generally, hematogenous spread is considered the major route of primary carcinoma metastasis to the adrenal. Katayama et al[5] described a plausible route of hematogenous metastasis from the primary site via the lungs to the adrenals. Although the lung metastasis in our patient was not detected until after the left adrenal metastasis, it is possible that a silent lung metastasis had gradually occurred when the adrenal metastasis was detected. In general, adrenal metastasis is thought to indicate widespread disease; and, hence, patients with a solitary adrenal metastasis from colorectal carcinoma are rare, especially coupled with metachronous contralateral adrenal metastasis, according to our review of the literature[5-10]. 

Serum CEA is thought to be essential in predicting the presence of adrenal metastasis in the postoperative period of colorectal cancer[5,9,10]. As in our patient, serum CEA levels indicated the presence of adrenal metastases in the reported series, which was confirmed by the imaging findings. Therefore, early detection and resection of the adrenal metastasis based on regular follow-up could improve the prognosis to some extent despite systemic diseases. In addition, attention should be paid to the occurrence of adrenal metastasis series after a relatively long-term course. However, there have been multiple cases in which serum CEA level remains within the normal range in spite of an occurrence of adrenal metastasis[11-13]. Therefore, a variety of modalities combined with serum CEA levels should be applied to accurately detect the status of colorectal cancer.

The past several years have witnessed a substantial improvement in the detection of clinically quiescent adrenal masses owing to the common use of imaging modalities such as CT, positron emission tomography (PET) CT, and magnetic resonance imaging (MRI).

Among various radiological studies used to assess adrenal metastases, CT and ultrasonography are prevalently preferred due to their wide applicability and non-invasive nature[14]. On CT, our patient displayed low density of the adrenal gland, consistent with adrenal masses in other reports[3,15,16]. CT scan allows for diagnosis of the adrenal masses with accuracy to sub-centimetric lesions. However, it fails to distinguish between primary lesions, incidentalomas, or secondary lesions. Percutaneous fine needle-biopsy was, therefore, proposed for the differential diagnosis by attaining histological confirmation[17]. This procedure was not performed on our patient since the CT characteristics and the story of the disease were sufficient to support the diagnosis of adrenal metastases.

MRI is also an effective procedure for appraising the tumors in adrenal glands. It plays a significant role in distinguishing between adenoma, carcinoma, and metastasis in cases of “adrenal incidentaloma”. On the other hand, it allows for identification of the functional nature of the adrenal mass when an adrenal incidentaloma is found[18,19].

The emergence of PET-CT for detection and surveillance has allowed for more accurate specifics of adrenal metastases, with better characterizations of the metabolic activities. This approach permits choosing an adapted treatment and avoiding a useless laparotomy in cases of generalized metastases[20,21].

Adrenal metastasis from colorectal malignancy is not uncommon in autopsy series. Therefore, adrenal metastasis should be tested in the follow-up of colorectal cancer patients who undergo an initial surgery, even though the lung and liver are the primary metastatic sites. For early detection of adrenal metastasis, measuring of serum CEA and imaging examination, such as ultrasonography and CT, should be done routinely.

Although it is generally thought that an adrenal metastasis is part of a widespread metastasis[8,22,23], the secondary adrenal gland lesions may be involved in the lung metastases and even neoplastic invasion of other organs without negative effect on the prognosis[24]. A resection of the involved adrenal gland is supposed to contribute to a good prognosis when a separate adrenal metastasis is found[8-10]. Therefore, it is essential to make allowance for the possibility of adrenal metastasis from colorectal cancer, especially a delayed contralateral adrenal metastasis when unilateral adrenal was implicated, during follow-up after the primary operation. Our patient is currently in stable condition, and further surveillance is needed because this case has been observed for only half a year.

In conclusion, it is suggested in this case that separate, metachronous metastases in bilateral adrenal glands may not achieve desired results through chemotherapy alone but surgical resection and continual follow-up as well. A number of cases of similar adrenal metastasis are needed to elucidate this issue.
COMMENTS

Case characteristics

A 41-year-old man presented with metachronous bilateral adrenal metastases with a history of sigmoid tumor resection and chemotherapy.

Clinical diagnosis

Bilateral adrenal metastases from sigmoid tumor.

Differential diagnosis

Pheochromocytoma and adrenocortical carcinoma

Laboratory diagnosis

All of the laboratory results were within the normal ranges, with the exception of a fluctuant carcinoembryonic antigen level.

Imaging diagnosis

Abdominal computed tomography demonstrated heterogeneous masses in bilateral adrenal glands heterochronously.

Pathological diagnosis

Bilateral adrenal tumors were confirmed as a metastasis from the sigmoid colon cancer through comparative analysis of histopathological findings of previous sigmoid colon cancers and those of the adrenal tumors.

Treatment

Resection of bilateral adrenal tumor with chemotherapy. 

Experiences and lessons

This report presents a rare case of metachronous bilateral adrenal metastases from colorectal cancer and improves our understanding of this disease process.

Peer-review

This rare case indicates that resection of the involved adrenal gland improves prognosis when a separate adrenal metastasis is found. Additionally, it is essential to consider the possibility of adrenal metastasis from colorectal cancer during follow-up after the primary operation.
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FIGURE LEGENDS

Figure 1  Abdominal enhanced computed tomography revealed a low density mass in the right adrenal gland.
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Figure 2  Adrenal tumor. A: Macroscopic findings of the adrenal lesion showed a solid tumor with necrosis; B: Microscopic findings of the adrenal tumor showed moderately differentiated adenocarcinoma that resembles the primary sigmoid lesion that had been resected. This indicated that the metastasis was from the sigmoid carcinoma.
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Figure 3  Computed tomography image. A: Computed tomography (CT) of the abdomen shows a left adrenal mass; B: CT evaluation showed response of the adrenal metastases after chemotherapy.

[image: image4.png]



Figure 4  Pathological findings of the left adrenal tumor showed moderately differentiated adenocarcinoma, compatible with metastasis from the rectal carcinoma.
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Table 1  Reported adrenal metastasis from colorectal carcinoma


Ref.�
No. of adrenal metastasis from colorectal carcinoma�
Total No. of adrenal metastasis�
Percentage�
�
Cedermark et al[1]�
63�
450�
14.0%�
�
Kim et al[24]�
  6�
  37�
16.2%�
�
Lo et al[7]�
14�
  52�
26.9%�
�
Moreno-Elola et al[8]�
  1�
    1�
�
�
Katayama et al[5]�
  1�
    1�
�
�
Watatani et al[9]�
  3�
    3�
�
�
Candel et al[3]�
  5�
  39�
12.8%�
�
Wade et al[2]�
  8�
  47�
17.0%�
�
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