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Abstract. The much improved diagnostic accuracy of computed 
tomography (CT) and positron emission tomography (PET) has 
enabled urologists and medical oncologists to identify and treat 
more patients with metastases to the adrenal glands. The aim 
of this retrospective study was to analyze the clinical aspects 
of adrenal metastases in a series of patients and to evaluate the 
effect of adrenalectomy, by laparoscopic or open resection of 
adrenal metastases, on the survival of these patients. A total of 
47 patients (32 males, 15 females) with metastatic disease in the 
adrenal glands were included in this study. Type B ultrasound 
and CT were utilized to diagnose the adrenal metastases. Open 
resection was performed in certain patients with primary 
tumor and adrenal metastasis. The results showed that adrenal 
metastases in these patients had various origins, including lung 
carcinoma, kidney carcinoma, breast cancer, melanoma and 
other uncharacterized carcinomas. The median survival of the 
37 followed-up patients was 29.7±3.23 months (range, 2-62) 
after the diagnosis/surgical removal of adrenal metastases. The 
survival rate of the 31 patients with surgically removed adrenal 
metastases (average, 34.2±4.7 months; range 2-62) was higher 
than the survival rates of the 6 patients without surgical resec-
tion (average, 6.3±2.7 months; range, 4-8). The results of this 
study are in support of adrenalectomy for patients with adrenal 
metastases.

Introduction

With the help of the much improved diagnostic accuracy of 
computed tomography (CT) and positron emission tomography 
(PET), urologists and medical oncologists have identified and 
treated more patients with adrenal gland metastases over the 
past few years (1). In the majority of these cases, the diagnosis 
of a metastatic lesion in the adrenal gland is a manifestation of 

other systemic processes (2). Patients with adrenal metastases 
have always been associated with poor prognosis and short 
survival periods if not treated in a timely and appropriate 
manner. In the early 1960s, patients with adrenal metastases 
were treated conservatively with poor prognosis. A turning 
point came in the 1970s when surgeons, urologists and medical 
oncologists began to surgically remove adrenal metastases by 
open adrenalectomy, which reportedly demonstrated good 
outcomes and enhanced survival in certain patients (3-5). 
However, adrenalectomy is a large and traumatic operation 
that requires careful selection of patients (6), and the results 
remain controversial (3-5). Laparoscopic adrenalectomy has 
become the ‘gold standard’ of treatment for benign adrenal 
masses (7,8). However, this remains a controversial approach 
for known malignant diseases (2,9,10).

We have conducted a retrospective study to analyze the 
outcomes of adrenalectomy, by laparoscopic and open resec-
tion of adrenal metastases, and the survival of Chinese patients 
with adrenal metastases. The aim of this study was to gain new 
information regarding the potential of adrenalectomy in the 
management of adrenal metastatic lesions.

Patients and methods

Patients. A total of 47 Chinese patients (32 males, 15 females), 
36-70 years of age (average, 54), with metastatic disease in 
the adrenal glands were included in the study. The study was 
approved by the ethics committee of the Military General 
Hospital of Beijing PLA, China.

Clinical symptoms. There were no unique clinical manifesta-
tions in any 47 patients. General symptoms included fatigue, 
emaciation, anemia and low fever as observed in 16 patients. 
Another 8 patients had swelling pain in the lower back. 
Six patients also had hypertension (primary hypertension).  
The adrenal cortex and medulla function indices of all these 
patients were normal. Levels of 24-h urine 17-KS, 17-OH, 
3-dihydroxy-4-methoxybenzeneacetic, plasma cortisol, supine 
and standing position aldosterone and electrolytes were all in 
the normal range.

Diagnosis. Type B ultrasound and CT were utilized to diag-
nose adrenal metastases in all 47 patients. Type B ultrasound 
detected solid swelling masses in the adrenal gland with sizes 
ranging from 3.0x2.9x2.8 cm to 12.5x9.5x8.0 cm in all of the 
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patients. CT was able to detect soft swelling masses in the 
adrenal gland with round, oval, irregular or lobulated shape 
and unequal density inside. Enhancement scanning detected 
unequal consolidation of the mass. Necrosis was found inside the 
mass in some patients. A total of 32 patients with an irregularly 
shaped mass in their adrenal gland underwent further magnetic 
resonance imaging (MRI) and PET examination; T1-weighted 
images demonstrated low signal and T2-weighted images 
demonstrated high signal in these adrenal masses following  
MRI examination. Nuclide aggregations were detected in the 
region of the adrenal gland by PET examination.

Surgical removal of adrenal metastases. In 6 patients, adrenal 
gland metastasis was diagnosed simultaneously with the 
primary tumor. For these patients, open resection surgery 
was performed to remove the primary tumor and adrenal 
metastasis simultaneously or with gap intervals of less than 
3 weeks. For the remaining 41 patients, adrenal metastasis was 
diagnosed following primary tumor diagnoses or removal. 
Of the 41 patients, 30 patients had successful adrenalectomy 
surgery. In the remaining 11 patients, surgery was abandoned 
due to various reasons, such as the tumors had metastasized 
to the bilateral sides (observed in 5 patients), the tumors were 
extremely large and could not be removed surgically, and 
certain patients strongly desiring not to surgically remove the 
adrenal metastasis. The traditional open resection of adrenal 
metastases was performed in 20 patients. Of these, 3 patients 
with larger tumors had further removal of the ipsilateral 
kidney, spleen and other surrounding tissues. Palliative surgery 
was performed in 2 patients due to the technical difficulties in 
removing their adrenal tumor mass. The remaining 10 patients 
had laparoscopic adrenalectomy. Following surgery, standard 
chemotherapy, radiation therapy and/or biochemotherapy 
against the primary tumor were administered to the patients. 
For the 11 patients whose surgical procedures were abandoned, 
chemotherapy was administered to 6 of them.

Results

The majority of the metastatic lesions in the adrenal gland 
occurred shortly after the detection of primary tumors. The lung 
was the most common primary tumor site (24 patients, 51.1%), 
followed by the kidney (6 patients, 12.8%), the liver (5 patients, 
10.6%), breast (4 patients, 8.5%), melanoma (2 patients, 4.2%) 
and other uncharacterized tumors (6 patients, 12.8%) (Table I). 
The majority of adrenal metastases were unilateral (left: 
25 patients, right: 17 patients), and only 5 patients (10.6%) had 
bilateral metastases. Histological types of the adrenal metas-
tases were analyzed following adrenalectomy.

In total, 94% (34/36, 94.4%) of the metastatic adrenal 
tumors were carcinomas. Of the 36 patients, 12 patients 
(33.3%) had small cell lung carcinoma, 10 patients (27.8%) had 
non-small cell lung carcinoma, 5 patients (13.9%) had kidney 
clear cell carcinoma, 3 patients (8.3%) had hepatocellular 
carcinoma, 2 patients (5.6%) had breast carcinoma, 2 patients 
had carcinoma with uncertain origin and another 2 patients 
(5.6%) had melanoma metastases (Table II).

Of the 47 total patients, 10 patients were lost to follow-up. 
The median survival of the 37 adrenal metastasis patients with 
follow-up was 29.7±3.23 months (range, 2-62). The survival 

rate of the 31 patients with surgically removed adrenal metas-
tases (average, 34.2±4.7 months; range 2-62) was much better 
than the survival rates of the 6 patients without surgical resec-
tion (average, 6.3±2.7 months; range, 4-8), p<0.05. (Table III).

Discussion

The clinical manifestations of the adrenal metastatic tumor are 
always concealed. While the tumor silently grows, discomfort 
occurs in the ipsilateral lower back of the patient. Cachexia 
may occur in patients at the terminal stage. There are no 
marked manifestations of abnormal endocrine function of the 
adrenal glands. As such, following diagnosis with primary 
tumors, patients are strongly recommended to be tested for 
adrenal metastases on a regular basis. Type B ultrasound and 
CT are important for diagnosis of the disease. The accuracy of 

Table I. Primary tumor sites of adrenal metastases.

Primary tumor No. of patients Percentage
site (n=47) (Total=100%)

Lung 24 51.1
Kidney 6 12.8
Liver 5 10.6
Breast 4   8.5
Melanoma 2   4.3
Others 6 12.8

Table II. Histological types of adrenal metastases of the 
patients with adrenalectomy.

Histological No. of Percentage
type patients (Total=100%)
 (n=36)

Small cell lung carcinoma 12 33.3
Non-small cell lung carcinoma 10 27.8
Kidney clear cell carcinoma   5 13.9
Hepatocellular carcinoma   3   8.3
Melanoma   2   5.6
Breast cancer   2   5.6
Unknown carcinoma   2   5.6

Table III. Survival of patients with adrenal metastases.

Category Survival (months) No. of patients

Patients with  34.2±4.7 31
adrenalectomy
Patients without   6.3±2.7   6
adrenalectomy
 Average (29.7±3.23) Total (37)
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diagnosis is extremely high for type B ultrasound detection of 
an adrenal gland swelling mass of greater than 1.0 cm diam-
eter. Adrenal metastases with a diameter of greater than 0.5 cm 
were detected by CT examination. CT examination can also 
confirm whether metastasis has occurred in the surrounding 
organs, lymph nodes and tissues, which is useful for the clas-
sification of different phases of the tumor (11). In the current 
study, all 47 patients were diagnosed with suspected adrenal 
metastases by Type B ultrasound and CT. An MRI examina-
tion is helpful to identify the sites of the tumor and to establish 
its relationship with the surrounding tissues, and is particu-
larly helpful for demonstrating metastases surrounding blood 
vessels. PET is the only imaging technology that is able to 
demonstrate the molecular biological activities of the tissues 
and can reveal the metabolism level of the lesion. In the current 
study, by using PET examination, we found 8 patients with 
nuclide aggregation in the adrenal gland region, which is a 
clear sign of a metastatic tumor of the adrenal gland. However, 
the widespread use of PET examination has been limited due 
to its higher cost. Thus, use of ultrasound image examination 
may significantly increase the detection of metastatic lesions 
of the adrenal gland.

The incidence of adrenal metastasis is low, rendering it 
unlikely to conduct a well-controlled randomized prospective 
trial comparing surgical versus non-surgical management. 
Adrenalectomy has been reported to increase survival for 
patients with adrenal metastatic lung carcinoma (12-15), renal 
cell carcinoma (16), colorectal carcinoma (17,18) and mela-
noma (19,20). However, such reports came from small series 
or, in certain situations, from case reports. The report from 
the Mayo Clinic is the largest to date. In that study, 52 patients 
undergoing resection of adrenal metastasis between 1983 and 
1993 were analyzed. The overall actual survival of patients 
at 2 years following adrenalectomy was 40%, with a median 
survival of 13 months (3). The number of actual long-term 
survivors (>5 years) was, however, not reported.

Our results provide further support for selective surgical 
resection of solitary adrenal metastases. In those patients with 
a minimum follow-up of 5 years (n=31), we found at least 
1 patient who survived over that period of time, with an average 
survival of 33.8±4.5 months (Table III). Given that the highest 
reported median overall survival in patients treated non-surgi-
cally for solitary adrenal metastasis is only 8.5 months (3), and 
6.3±2.7 months in our study, and that no long-term survivors 
were reported in any previous studies (14,21,22) and in our 
current observation (longest survival is 8 months), we strongly 
argue that adrenalectomy may alter the natural history of 
this disease. Long-term survival may be achieved in selected 
patients. Therefore, it is our conclusion that surgical adre-
nalectomy should be strongly recommended to medically fit 
patients with isolated unilateral adrenal metastasis, if complete 
resection can be achieved. Our results also agree with a similar 
study that showed improved adrenal metastasis survival of 
patients following adrenalectomy surgery. In that study, the 
authors described that 5 out of 23 (21%) patients survived over 
5 years, and 3 (13%) patients achieved long-term disease-free 
survival (23).

If well performed, laparoscopic adrenalectomy should 
provide the same, if not better, oncologic principles as open 
resection. It has all the advantages of minimally invasive 

surgery. Minimally invasive surgery provides the surgeon with 
an opportunity to minimize surgical trauma, which is likely 
to be particularly tolerable to a patient who has undergone 
several previous surgical procedures. Laparoscopic treatment 
is considered to have fewer impacts on the immune system 
due to fewer traumas. Fast recovery and a short hospital stay 
may reduce the stress of being in an unfamiliar environment 
for a long period of time. Laparoscopic adrenalectomy has 
become the ‘gold standard’ of treatment for benign adrenal 
masses (24). However, laparoscopy remains a controversial 
approach for known malignant diseases (3,23,25). For 
example, a previous study claims that adrenalectomy has not 
proven beneficial in the treatment of patients with adrenal 
metastases following resection of colorectal hepatic metas-
tases (26). However, other studies argued that laparoscopic 
adrenalectomy had its advantages compared to traditional 
open surgery, and improved the survival of patients with 
adrenal metastases (27). In the present study, laparoscopic 
adrenalectomy was found to be beneficial; however, the 
survival of patients with laparoscopic adrenalectomy did not 
appear to be different from that of patients with open surgery 
(data not shown). Of note is that laparoscopic removal of 
adrenal gland metastasis is a time-consuming and extremely 
difficult procedure, requiring extremely skilled and experi-
enced laparoscopic surgeons. A trained operating team with 
excellent equipment is also crucial.

A variety of tumors may give rise to adrenal metastases. 
Ultrasonography, CT and PET are important diagnostic tools 
for metastatic adrenal carcinoma. Long-term survival may be 
achieved in selected patients with whom an aggressive surgical 
approach may be adopted, but surgical procedures should be 
strictly monitored.

Additionally, the following factors should be considered 
before permitting an adrenalectomy for adrenal metastases: 
i) The metastases in the patient should be in the adrenal gland 
but not the surrounding lymph nodes or major organs; ii) the 
overall condition of the patients should be suitable in order to 
endure the surgery; iii) patients with malignant diseases are 
a more demanding group and their psychological conditions 
should also be considered prior to making any decisions.

In conclusion, we have shown that the survival rate 
of patients with surgically removed adrenal metastases is 
improved compared to the survival rate of patients without 
surgical resection, which supports the use of adrenalectomy 
for patients with adrenal metastases.
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