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Introduction

Plasma cell dyscrasias accounts for about 10% of all 
hematological neoplasms (1). According to 2017 WHO 
classification for plasma cell neoplasms (PCN), it includes 
non-IgM monoclonal gammopathy of undetermined 
significance (MGUS), plasma cell myeloma (PCM), 
plasmacytoma, monoclonal immunoglobulin deposition 
disease  and PCN with associated paraneoplast ic 
syndrome. Plasmacytoma is further subdivided into 
solitary plasmacytoma of bone (SPB) and extramedullary 

plasmacytoma (2). The age standardized incidence rate of 
multiple myeloma is 2.1 per 100,000 person and death rate 
is 1.5 per 100,000 persons globally in 2016 which increase 
from 1990 to 2016 by 126% and 94% respectively (3).  
Solitary extramedullary plasmacytoma (SEP) is a very 
rare disease and only accounts for about 3% of all plasma 
cell malignancies (4). It often occurs in the head and neck 
region, such as the paranasal sinuses, nasal cavities, and 
oral cavity (1), it also occurs in the gastrointestinal tract 
(5,6), pancreas (7), liver (8) parotid gland (9), respiratory  
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system (10), central nervous system (11), thyroid (12), lymph 
nodes (13), breast (14), testes (15), retroperitoneum (16),  
or skin (17) etc. Before being diagnosed, it is necessary 
to perform relevant examinations to ascertain whether 
there is Bence-Jonce protein in the blood and urine, 
osteolytic lesions in spine and pelvis, renal insufficiency 
and hypercalcemia, to completely rule out multiple 
myeloma (1,18). Primary solitary lesions in the adrenal 
region are most unusual. We report a case of primary SEP 
of the adrenal gland and briefly review the literature. 
We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-773).

Case presentation

A 19-year-old female with no past medical, surgical 
and family history with irregular fever for more than 
20 days was admitted to our hospital. The patient had 
been treated with antibiotics at a local hospital and 
had no improvement in symptoms. Since onset, her 
appetite, sleep, defecation and urination are normal but 
she lost about 10 kilograms of weight. She was then 
referred to a tertiary hospital, where she was treated 
with antibiotics such as cefotaxime and moxifloxacin, but 
her symptoms did not improve. Bone marrow biopsy 
showed normal hematopoiesis with no more than 10% 
increase in plasma cells. Complete blood cell count: 
white blood cell (WBC) 13.08×109/L, neutrophil 68.7%, 
platelet count (PLT) 483×1012/L, hemoglobin (HGB)  
65 g/L; the full set of viral tests were negative except herpes 
simplex virus (HSV) IgG which was positive; antibodies to 
mycoplasma pneumoniae, chlamydia and legionella were 
all negative; vaginal discharge was positive for trichomonas; 
tests of sex hormones, adrenal hormones and thyroid 
function were generally normal. In liver function test 
other indexes were within the normal range except low 
albumin and high globulin. Pregnancy test was negative; 
serum immunoglobulin assay: IgG 27.1 g/L (normal 5.16– 
14.26 g/L), IgA 4.57 g/L (normal 0.80–5.00 g/L), IgM  
2.35 g/L (normal 0.30–2.09 g/L), IgE 41.25 IU/mL (normal 
0–358.00 IU/L), complement-3 and complement-4 was 
in normal limit; serum λ chain 13.3 g/L, κ chain 23.0 g/L; 
Erythrocyte sedimentation rate was greater than 140 mm/h.

Physical examination on admission: body temperature 
37.5 ℃, pulse 130 beats per minute, blood pressure  
118/75 mmHg. She was anemic in appearance with liver 
and spleen palpable just under the costal edge of abdomen 

without tenderness. No jaundice, lymphadenopathy and 
no added breath sounds on bilateral auscultation. Nerve 
reflexes were normal.

After admission, relevant laboratory tests were conducted 
and the results were as follows: blood and urine cultures 
for bacterial and blood culture for fungal infection were 
negative; hypersensitive C-reactive protein was 16.4 mg/
L (normal <5mg/L), lactate dehydrogenase was normal; 
HGB electrophoresis was normal and Combs test was 
negative. Bence-Jonce protein was negative in both 
urine and serum; tumor markers were negative; adrenal 
hormones were within normal limit; urine kappa light 
chain was 0.1 mg/L (normal 3.3–19.4 mg/L), lambda 
light chain was 0.43 mg/L (normal 5.70–26.30 mg/L); 
serum immunoglobulin assay: IgA 3.18 g/L (normal 0.80– 
5.00 g/L), IgE 34.00 IU/mL (normal 0–358.00 IU/L), 
IgG 23.40 g/L (normal 5.16–14.26 g/L), IgM 2.81 g/L 
(normal 0.30–2.09 g/L), complements were normal; tests 
for connective tissue disease were negative; the second 
bone marrow biopsy showed normal hematopoiesis with no 
more than 10% increase in plasma cells. The distribution 
of WBCs in peripheral blood was normal, and the size 
of mature red blood cells was inconsistent; platelets are 
distributed in clusters. Related tests for B-cell lymphoma, 
including Ig gene rearrangement test, MYD88 gene L265P 
mutation test and bcl-2/JH gene rearrangement test, were 
all negative.

After admission, symptomatic treatment was given, 
and cefoperazone 1 g IV 12 hourly and meropenem 1 g 
IV 8 hourly were successively used, but the irregular fever 
was still uncontrolled, with the maximum temperature 
reaching 40 ℃. On the 20th day of admission, 40 mg 
methylprednisolone was used per day, and on third day the 
fever was controlled therefore, the methylprednisolone 
discontinued, and oral prednisolone 20 mg daily for 5 days  
started. Antibiotics were discontinued on day 27 of 
admission. Computed tomography (CT) scan revealed 
an isolated mass in the left adrenal region: a solitary mass 
in the left adrenal region with few tiny calcifications on 
the medial margin of the tumor (Figure 1A); the density 
of the lesions was not uniform (Figure 1B), the value of 
plain CT was about 28–42 HU, the value of arterial CT 
scan was about 33–65 HU, portal was about 33–79 HU, 
delayed was about 33–83 HU. Coronal section CT of 
abdomen shows a well circumscribed tumor in the left 
adrenal region with no osteolytic destruction of vertebrae 
and pelvis and Hepatosplenomegaly (Figure 2); then, a 
CT-guided biopsy of the mass was performed on the 7th 
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day of admission. Pathological diagnosis of needle biopsy 
was reported later as follows: round cell tumor or tumor-
like lesion, mainly plasma cell hyperplasia, combined 
with immunohistochemical analysis, the tumor was 
considered as lymphocyte hematopoietic system tumor, 
and extramedullary plasmacytoma can be considered 
after further examination to exclude heavy chain disease 
and immunoglobulin related diseases. So, the primary 
diagnosis was adrenal extramedullary plasmacytoma and 
surgical excision of the lesion was recommended after 
multidisciplinary consultation. In order to remove the 

tumor and further confirm the diagnosis, the patient and his 
family agreed to undergo surgery.

On the 33rd day of admission she underwent excision 
of tumor, because the patient’s liver and spleen were 
enlarged, it was difficult to undergo laparoscopic surgery, so 
traditional laparotomy was adopted. An L-shaped surgical 
incision was made in the left upper abdomen, and surgical 
exploration revealed hepatosplenomegaly, enlarged left 
hepatic segments and spleen occupying the left upper 
abdomen with extremely less free abdominal space, leading 
to the difficulty for the operation. The tumor was found to 
be located inwardly above the left kidney, posterior to the 
pancreas, and the upper pole of the tumor reached posterior 
to the gastric fundus. The tumor was lobulated, hard, 
immovable, and about 8 cm × 6 cm × 5 cm in size. The 
left coronary ligament of the liver was first cut off with an 
electrocautery to free the left liver and lifted it up outside 
the surgical incision to expose the stomach and spleen. The 
gastrocolic ligament and the retroperitoneal folds above 
pancreas were cut with an electrocautery, and then the 
posterior peritoneum of the upper margin of the pancreatic 
body was incised to expose the splenic artery. Then the 
splenic artery was temporarily ligated with silk thread to 
make the spleen shrink, and therefore to get more operating 
space. This manipulation not only made more free room 
for surgery, but also prevented the dangerous massive 
hemorrhage from splenic vessels. Then, the splenophrenic 
ligaments, splenocolic ligaments and lienorenal ligaments 
were successively cut off with the help of electrocautery and 
the pancreatic body with tail and spleen could be separated 
from post abdominal wall and transferred to the outside of 

Figure 1 CT cross-sectional scan showed a well-circumscribed adrenal tumor. (A) Plain scan showed tiny calcification at the medial margin 
of tumor; (B) contrast enhanced scan showed heterogenous tumor density. CT, computed tomography.

Figure 2 CT coronal scan showed a well-circumscribed tumor in 
the left adrenal region, no osteolytic destruction of the vertebrae 
and pelvis. CT, computed tomography.
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the body through the surgical incision, and at this point the 
mass was completely exposed in front of us. The tumor had 
a clear boundary with pseudo capsule and was closely related 
to the left adrenal gland. The whole tumor with part of the 
adrenal tissue was excised. Hemostasis of tumor bed was 
achieved with 3/0 proline continuous suture. After the surgical 
wound was examined and the bleeding stopped completely, 
the spleen and liver were returned to the abdominal cavity and 
restored to the normal anatomical position. The operation was 
successful and the bleeding was less than 200 mL. 

The pathological examination of the surgical specimen 
showed that the gross appearance of tumor capsule was 
intact, and the necrotic area was visible inside; adrenal tissue 
is seen around the tumor; in the background of lymphocyte 
and plasma cell, the distribution of large cells with round 
shape and polygon shape could be seen; combined with 
other relevant examinations and immunohistochemical 
staining, the pathological diagnosis was considered as 
plasmacytoma; immunohistochemical staining: CD38 (−), 
CD138 (+), Kappa (+), Lambda (−), IgA (+++), IgG (+++), 
IgM (+) and Ki67 (15%+).

She recovered well after the operation with no fever. 
Gastrointestinal peristalsis returned to normal on the third 
post-operative day (POD), and she was discharged on the 
13th POD after full recovery. After discharge from the 
hospital, she did not take any other adjuvant treatment. 
Regular 6 monthly follow-up showed normal complete 
blood count, liver and kidney function, no osteolytic lesions 
and no evidence of tumor recurrence. As of this writing, five 
years have passed since the operation and she is in excellent 
health. CT scan of the last follow up given in (Figure 3). 

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.

Discussion

Most patients with plasmacytoma are diagnosed with a 
systemic disease called multiple myeloma. SEP is very rare 
and accounts only for about 3% of all PCN (4). Although 
SEP may occur throughout the body, the majority of 
cases occur in the head and neck region, particularly in 
the upper airways, including the nasal cavity, sinuses, 
oropharynx, salivary glands, and larynx, it also can be seen 
in gastrointestinal tract, pancreas, liver, parotid gland, 
respiratory system, central nervous system, thyroid, lymph 
nodes, mammary gland, testes, retroperitoneum or skin 
(1,5-17). The diagnosis of SEP requires the presence of 
extramedullary tumor infiltrated with clonal plasma cells 
and bone marrow biopsy without any clonal plasma cell 
in the absence of any multiple myeloma symptoms (1,18). 
SEP of adrenal is extremely rare and only nine documented 
cases have been reported in the literature. The case 
described here is the 10th case of SEP with the youngest 
patient ever presented in literature who presented with 
an isolated adrenal mass with no evidence of myeloma 
elsewhere, including no monoclonal protein in serum or 
urine, no plasma cell tumor-associated hypercalcemia, renal 
impairment, or multiple osteolytic lesions. Compared with 
the case reported in the literature, this case has some unique 

A B

Figure 3 A follow-up CT scan 5 years after surgery. (A) A coronal section showing normal liver, spleen and kidneys without recurrence of 
adrenal tumor; (B) a sagittal section showing no osteolytic lesions of bone. CT, computed tomography.
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clinical features, namely, she is the youngest, with a long 
history of irregular fever, anemia, and hepatosplenomegaly. 
The causes of anemia and hepatosplenomegaly are unknown 
and may be related to long-term fever. The nine cases 
reported in literature are shown in Table 1 which are either 
asymptomatic and diagnosed incidentally or with variable 
symptoms like back pain, flank pain, muscle pain, hip pain, 
fatigue or abdominal cramping (4,19-26). By the time 
this manuscript was written, she had been followed up for  
5 years, and all of her symptoms had returned to normal. 
She was currently in excellent physical condition. 

Since most SEP occur in the head and neck, curative 
surgery is usually a mutilating procedure for tumors located 
in these areas, so radiation therapy should be used instead 
of surgery (27). However, there are no clear guidelines for 
the treatment of SEP located elsewhere such as in adrenal 
region, which have been treated with different modalities, 
including, surgical resection combined with radiotherapy 
or chemotherapy, chemotherapy with stem cell transplant 
and surgery alone as shown in Table 1. If boundary is clear, 
the tumor can be removed by radical surgery and that may 
be the best treatment. The cases reported in literature 
eight out of nine has been treated with surgery in which 
three cases treated only with surgery other 3 treated with 
surgery plus radiotherapy and the rest of 2 treated with 
surgery combined with radiotherapy and chemotherapy. 
The longest follow up has been reported for a patient 
treated only with surgery by Cao et al. who followed the 
case for 72 months without the recurrence of disease (26). 
Therefore, surgical resection should be the first choice for 
the treatment of adrenal SEP. Surgery is not only beneficial 
in diagnosing but is also a definitive cure for the disease. 
If the patient has undergone complete surgery, adjuvant 
radiation therapy is only required if the surgical margin is 
inadequate (28). Although the prognosis of SEP is much 
better than that of SPB, a small number of patients may 
have local recurrences or develop multiple myeloma after 
surgery, so patients should be told to review regularly every 
3 to 6 months. The follow-up may include urine and serum 
gel electrophoresis of proteins, M-protein, complete blood 
count, serum creatinine, and serum calcium. In imaging 
diagnosis, ultrasound, CT scan and magnetic resonance 
imaging (MRI) are used to examine the primary lesion site 
and skeletal system (4).

Conclusions

Extramedullary plasmacytoma of adrenal is an ultra-T
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rare disease which usually diagnosed late in life but it can 
develop in younger patients, either asymptomatic or with 
variable sign and symptoms. Radical surgical resection is 
not only a means of obtaining a definitive diagnosis, but also 
a promising treatment option. Surgery may allow patients 
to achieve long-term cancer-free survival.
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