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 Patient: Female, 78-year-old
 Final Diagnosis:	 Multisystem	sarcoidosis	with	visceral	and	vertebral	disease	•	sarcoidosis
 Symptoms: Weaknes of lower limbs
 Medication: —
 Clinical Procedure: —
 Specialty: Rheumatology

 Objective: Rare disease
 Background: Sarcoidosis is a systemic granulomatous disease which predominantly affects the lungs, skin, and lymph nodes. 

Vertebral sarcoidosis is a rare entity. The clinical presentation of sarcoidosis with diffuse vertebral osseous and 
visceral lesions, simulating a disseminated metastatic cancer, is extremely unusual and has been reported only 
in a handful of cases in the current literature.

 Case Report: A 78-year-old White female patient with a remote history of asymptomatic pulmonary sarcoidosis present-
ed with a 1-month history of generalized weakness. Physical examination was positive for upper and lower 
midline spinal tenderness. Laboratory findings showed anemia, hypercalcemia, and deranged liver functions. 
Abdominal imaging revealed an enlarged and nodular liver, ascites, splenomegaly, and enlarged retroperitone-
al lymph nodes. Spinal imaging demonstrated several multi-level vertebral osseous lesions suspicious for met-
astatic bone cancer. Following extensive diagnostic work-up to rule out underlying metastatic cancers, a bone 
biopsy from an iliac lesion demonstrated active non-caseating granulomas, and a diagnosis of multisystemic 
sarcoidosis was made. The patient was started on systemic corticosteroids and demonstrated a gradual symp-
tomatic improvement. Follow-up imaging revealed interval resolution of vertebral lesions.

 Conclusions: The clinical and radiological features of vertebral sarcoidosis can be indistinguishable from metastatic bone 
cancers. The possibility of widespread extrapulmonary sarcoidosis should be considered in any patients with 
a remote history of pulmonary sarcoidosis who experience simultaneous onset of unexplained multisystemic 
symptoms.
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Background

Sarcoidosis is a chronic granulomatous inflammatory disease 
that can affect almost any organ system [1]. It predominantly 
affects the lungs, skin, and lymph nodes, followed by the liv-
er, eyes, kidneys, and joints [1,2]. Bony involvement is typically 
unusual and tends to affect the long bones and phalanges of 
the hands and feet [2]. Nevertheless, vertebral sarcoidosis rep-
resents a rare occurrence that often poses a diagnostic dilem-
ma, as it closely mimics metastatic bone cancers and multiple 
myeloma, both clinically and radiologically [3-5]. In this report, 
we present a rare case of a diffuse multisystemic sarcoidosis 
with extensive vertebral and visceral lesions, simulating dis-
seminated metastatic carcinomas, in an elderly woman with a 
remote history of asymptomatic pulmonary sarcoidosis, which 
never required a medical treatment in the past.

Case Report

A 78-year-old White woman presented to our department with 
a 1-month history of generalized weakness, backpain, and 
vague abdominal discomfort. The patient denied recurrent fe-
vers, chills, cough, nausea, vomiting, weight loss, itching, uri-
nary, or bowel symptoms. The rest of the systemic review was 
insignificant. The patient notably had a past medical history 
significant for biopsy-proven sarcoidosis of the hilar lymph 
nodes, which was diagnosed 12 years prior to her index pre-
sentation. At that time, the patient had bilateral hilar lymph-
adenopathy visualized on a routine chest radiography, which 
was indicated for a preoperative work-up, but she denied any 
respiratory symptoms at that time. The disease seemed clin-
ically silent during the interim period, as the patient did not 
report any symptoms related to sarcoidosis nor had she re-
ceived specific treatment pertinent for the latter throughout 
the 12 years, according to the patient and the electronic med-
ical record search. Her past medical history was also relevant 
for hypertension and uterine fibroids, following a vaginal hys-
terectomy 12 years prior. Her regular home medications includ-
ed amlodipine and cholecalciferol. The patient lived at home 
with her daughter and was independent in her daily life ac-
tivities. She denied drinking alcohol and a history of smoking.

The physical examination revealed stable vital signs. The neu-
rological examination revealed mild lower-extremity weakness, 
with a power of grade 4 bilaterally. The sensory examination 
demonstrated intact sensation to light touch bilaterally. The 
back examination revealed upper and lower midline spinal ten-
derness with no focal tenderness or overlying skin erythema. 
No paraspinal masses or bony deformities were noted. The 
anal reflex was intact. Notably, the neurological examination of 
the upper extremities was essentially normal. The abdominal 
examination elicited a distended abdomen with mild diffuse 

tenderness over all quadrants, and the percussion note was 
positive for minimal ascites. No guarding or rigidity was appre-
ciated. The cardiovascular and respiratory examinations were 
unremarkable, and no palpable lymphadenopathy was elicited.

The complete blood count showed mild normocytic anemia 
(hemoglobin of 9.5 g/dL; reference range, 12-14 g/dL). The se-
rum creatinine level was mildly elevated at 1.89 mg/dL (ref-
erence range, 0.6-1.3 mg/dL), there was hypercalcemia (calci-
um level was 11.5 mg/dL; reference range, 8-10 mg/dL), and 
the phosphorus level was normal. The erythrocyte sedimen-
tation rate was slightly raised at 39 mm/h (reference range, 
0-30 mm/h). The liver function parameters were newly de-
ranged as transaminases were elevated with alanine trans-
aminase at 88 IU/L (reference range, 7-50 IU/L), and aspartate 
transaminase at 99 IU/L (reference range, 14-40 IU/L). The al-
kaline phosphatase level was also elevated at 169 IU/L (ref-
erence range, 35-104 IU/L). Considering the patient’s histo-
ry, physical examination findings, and laboratory results that 
pointed toward multi-organ involvement, a provisional diag-
nosis of an indolent systemic disease process, likely an occult 
metastatic disease or multiple myeloma, was initially suggest-
ed. Serial laboratory work-up and imaging studies were war-
ranted for further investigations.

Magnetic resonance imaging (MRI) of the spine revealed mul-
tiple osseous lesions throughout the thoracic spine, lumbar 
spine, sacrum, and iliac bones, which were very highly con-
cerning of metastatic disease or multiple myeloma. The lumbar 
lesions were described as T2-hyperintense-enhancing lesions 
in the vertebral bodies of L1, L3, L4, and S1 (Figure 1A, 1B). 
Similar lesions were also encountered on the right and left il-
iac bones. On the thoracic spine, T2-hpyperintesne lesions 
were demonstrated on the vertebral bodies of T1, T2, T4, T6, 
T8, and T12 (Figure 1C). No signs of discitis or epidural ab-
scess were demonstrated all along the spine. Ultrasonography 
of the abdomen revealed moderate ascites with a nodular liv-
er. Moderate-sized bilateral renal lesions were also seen. There 
were no signs of obstructive nephropathy. Computed tomog-
raphy (CT) of the abdomen depicted a nodular-appearing liv-
er with hypodense lesions, moderate splenomegaly up to 
15 cm, and moderate ascites (Figure 2). Small-sized retroper-
itoneal lymph nodes were visualized. No para-aortic or mes-
enteric lymphadenopathy was noted. The scan was negative 
for any suspicious colonic or pancreatic masses. A thoracic CT 
scan revealed nodular lesions on both upper lobes bilateral-
ly (Figure 3A, 3B). There were no hilar or mediastinal masses 
or lymphadenopathy, and no discrete masses or pleural effu-
sions were demonstrated.

A hepatic panel was ordered. Viral hepatitis screening (HAV, 
HBV, HCV, and HIV) was negative. The titers of anti-mitochon-
drial and anti-smooth muscle autoantibodies were non-reactive. 
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Serum ceruloplasmin, iron studies, and lactate dehydrogenase 
were all within normal limits. An ultrasound-guided transcuta-
neous liver biopsy displayed expanded portal triads and sev-
eral non-caseating granulomas. A hepatology consultation 

recommended an autoimmune and infectious screening to 
identify the underlying etiology of the granulomatous disease. 
Autoantibodies (ANA, ANCA, immunoglobulin G4) were nega-
tive, and angiotensin-converting enzyme levels were within the 
reference range. Acid-alcohol-fast bacilli staining and Giemsa 
staining were negative for any tuberculous and fungal organ-
isms, respectively. Infectious work-up for granulomatous liv-
er disease was negative for Histoplasma, QuantiFERON, and 
Coxiella. An ascitic tap was negative for Gram staining. The 
total and differential counts were within the reference range, 
and the cytology was negative. Serum protein electrophoresis 
and urine protein electrophoresis were negative for multiple 
myeloma markers. The parathyroid hormone and parathyroid 
hormone-related peptide levels were all within the reference 
values. Tumor markers (alpha-fetoproteins, carcinoembryon-
ic antigen, CA-19-9, and CA125) were all within the reference 
ranges. At that point, the patient appeared frustrated from 
the multiple investigations and lack of a final diagnosis. The 
patient had eventually given consent for a bone marrow bi-
opsy, which was recommended by the Tumor Board prior to 
consideration of any further invasive endoscopic evaluation. 
A CT-guided bone biopsy of a right iliac lesion demonstrated 
active non-caseating granulomatous inflammation, consistent 
with bony sarcoidosis infiltrates (Figure 4A-4C). Special stains 
for acid-alcohol fast bacilli and periodic acid-Schiff were nega-
tive for any organisms. An immunohistochemical staining for 

Figure 1.  T2-weighetd magnetic resonance images of lumbar (A, B) and thoracic spine (C) showing multiple hyperintense-enhancing 
lesions in bodies of lumbar vertebrae (red arrows A, B) and thoracic vertebrae (red arrows in C), which were highly 
concerning of metastatic bone cancers or multiple myeloma.

A B C

Figure 2.  Axial non-contrast computed tomography of the 
abdomen demonstrating nodular hepatomegaly 
moderate ascites (small horizontal red arrow).
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CD31 and Kappa and Lambda in situ hybridization demon-
strated lack of monoclonality in the plasma cells. A diagnosis 
of diffuse multisystemic sarcoidosis was made.

A rheumatology consultation recommended high-dose meth-
ylprednisolone (30 mg every 12 h) for 3 days followed by oral 
prednisolone (40 mg daily) for 7 days as inpatient. The pa-
tient was discharged on oral prednisolone (30 mg daily) with 
a gradual tapering over 8 weeks. Of note, the patient was re-
admitted after 5 weeks of discharge with a urinary tract infec-
tion while she was on steroids, but she appreciated a gradu-
al improvement of backpain and lower extremity weakness. 
A follow-up spinal MRI after 2 months revealed interval reso-
lution of some thoracic and lumbar vertebral lesions, without 
new interval findings.

Figure 3.  Computed tomography of the thorax with axial image (A) with mediastinal window (B) showing nodules in the upper lobes 
bilaterally.

A B

A

Figure 4.  (A-C) Bone marrow biopsy (low 4×, high 10×, and 
objective immersion 40× magnifications of hematoxylin 
and eosin stained iliac bone marrow biopsy showing 
active non-caseating granulomatous inflammation 
consistent with osseous sarcoidosis. Multinucleated 
giant cells (small arrows in C).

C

B
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Discussion

Sarcoidosis predominantly affects the lungs, skin, and lymph 
nodes, and the subclinical involvement of other organ systems 
is not uncommon [1-5]. However, presentation with a clinical-
ly apparent multisystem disease with disseminated vertebral 
and visceral lesions, as reported in our patient, is rare, as this 
pattern of presentation has been reported in only a handful of 
cases [4-7]. An interesting case of a 59-year-old woman who 
had a clinically silent and incidentally diagnosed multisystem-
ic sarcoidosis with extensive osseous, hepatic, and pulmonary 
lesions was described by Mehrotra et al [8]; the patient had 
presented with a facial nerve palsy, which complicated a vi-
ral infection, but further diagnostic work-up revealed a wide-
spread sarcoidosis, and the patient was deemed ineligible for 
steroids treatment as she was utterly asymptomatic from the 
perspective of sarcoidosis. This is in contrast to our reported 
patient, who actively experienced sarcoidosis-related symp-
toms that necessitated medical intervention.

In fact, it is quite challenging for clinicians to suspect a dis-
seminated extrapulmonary sarcoidosis, as its clinical features 
are rather diverse and largely nonspecific, as demonstrated 
in our case [4-7], and the diagnosis warrants the exclusion 
of other causes of chronic granulomatous diseases, including 
infections, such as tuberculosis and histoplasmosis, systemic 
autoimmune diseases, such as Crohn disease, and metastatic 
cancers, including lymphomas and multiple myeloma [7]. The 
latter are great mimickers of multisystemic sarcoidosis with 
vertebral involvement, and similar cases of osseous sarcoid-
osis were initially thought to be or misdiagnosed as meta-
static bone diseases, owing to the extreme clinical and radio-
logical similarities between the 2 disease entities [4,5,8-10].

Vertebral sarcoidosis is a rare occurrence [4,5,8,9] and tends to 
exhibit a peculiar involvement to the thoracic and upper lum-
bar vertebral bodies (as observed in our case), with much less 
frequent affection of the cervical vertebrae [5,9]. It typically 
presents with persistent back pain [1,4]. Vertebral compression 
fractures and neurological sequalae are unusual complications, 
but they have been reported [1,4,5,9]. MRI imaging in vertebral 
sarcoidosis demonstrates low signals on T1-weighted images 
and hyper-intense signals on T2-weighted images owing to a 
granulomatous infiltration of the marrow [5,9]. These MRI ap-
pearances are extremely similar to those of multiple myeloma 
and osteolytic bone metastases [10]. Other radiological find-
ings include mixed osteolytic and osteosclerotic lesions, and 
rarely, predominant osteosclerotic lesions simulating osteoblas-
tic metastases [5]. It is worth mentioning that positron emis-
sion tomography with 18-fluorodeoxyglucose imaging (FDG) 
might not be very differentiating between the vertebral sar-
coidosis and metastatic cancers [5], as FDG also accumulates 
within the activated macrophages and epithelioid cells in active 

granulomatous inflammation [5]; therefore, only the bone bi-
opsy is considered the criterion standard to prove sarcoidosis 
and to exclude metastatic cancers or multiple myeloma [4,5].

Interestingly, osseous sarcoidosis rarely occurs without symp-
tomatic pulmonary disease and is usually identified at the 
time of initial diagnosis of thoracic sarcoidosis [3]; however, 
our patient presented with the bony disease after 12 years of 
the diagnosis of the thoracic disease, an unusual pattern of 
presentation of osseous sarcoidosis [1]. Table 1 summarizes 
the patient characteristics and clinical features of similar cas-
es of multisystemic sarcoidosis with vertebral involvement. It 
remains largely unexplained why our patient’s sarcoidosis re-
mained clinically silent for almost 12 years and then sudden-
ly progressed to involve multiple organs [4,5].

Careful consideration should be given to rule out a sarcoidosis-
lymphoma syndrome in patients with asymptomatic sarcoidosis 
who suddenly experience interval enlargement of pre-exiting 
lymphadenopathy or those who develop new-onset lymph-
adenopathy [11]. The presumed association between sarcoid-
osis and malignancy remains controversial, with a question-
able 2-way potential relationship between the 2 entities [12]. 
A recent systematic review revealed an association between 
sarcoidosis and malignancy, with an increased risk for hema-
tological, gastrointestinal, and skin cancers [13]. Sarcoidosis 
may represent a paraneoplastic manifestation of an underlying 
malignancy [12]. It remains unclear, however, whether a pa-
tient with sarcoidosis who develops a sudden flare-up should 
be screened for an occult malignancy or not [13], as no com-
pelling evidence to support this assumption is currently avail-
able [12]. It is also crucial to exclude chronic granulomatous 
infections, particularly tuberculosis and histoplasmosis in en-
demic regions, in patients with a history of a clinically silent 
disease who present with widespread extrapulmonary mani-
festations, as inappropriate immunosuppression can cause a 
worsening dissemination of the latter infections [7].

The reviewed literature reported that the pattern of involve-
ment of various organ systems in sarcoidosis depends on a 
triad of age, sex, and race [4,14]. For instance, hypercalcemia 
is more common in men older than 40 years, while ocular in-
volvement is more commonly seen in women. Furthermore, 
hepatic and osseous involvement are more frequent in African 
Americans [14]; therefore, our patient’s demographic is not 
much in keeping with the literature, as we describe an exten-
sive osseous and hepatic lesion without symptomatic pulmo-
nary disease in an elderly White patient.

There is no consensus presently for the management of ver-
tebral sarcoidosis owing to the rarity of the disease [15,16]. 
Medical treatment is reserved for symptomatic patients with 
pain and bone destruction [4,5,16]. Systemic corticosteroids 
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Authors/ 
publication 

year 

Age (years)/ 
sex/race

Clinical 
presentation 

Latency period 
between thoracic 
disease diagnosis 

and vertebral 
disease onset

Treatment Outcome	

Abdalla et al, 
2019 [4]

44/ 
Male/White 

A 2-month history of fatigue, 
night sweats, weight loss, 
anorexia, and abdominal 
discomfort.
Imaging showed extensive 
hepatic, renal, lymphatic, 
and vertebral osseus. lesions 
simulating advanced
metastatic diseases. Bony biopsy 
(T12 body) confirmed sarcoidosis

9 years.
Initial thoracic 
disease was 
asymptomatic and 
never required 
medical treatment

Methotrexate 
(20 mg 
subcutaneously 
weekly) and 
prednisolone (5 mg 
daily) for 2 months

Significant clinical 
and radiological 
improvement. A 
2-month follow-
up imaging 
revealed resolution 
of vertebral, 
lymphatic, and 
hepatic lesion

Packer et al, 
2005 [5]

47/
Male/ 

unspecified

A 4-month history of worsening 
lower backpain.
Imaging showed lytic thoracic 
and lumbar vertebral lesions and 
multiple pulmonary nodules with 
hilar and lymphadenopathy. Bony 
biopsy (L4 body) confirmed the 
diagnosis

16 years.
Initial thoracic 
disease resolved 
spontaneously 
without active 
symptoms in the 
interim years

Oral prednisone 
(40 mg daily) 
for one month 
following by a slow 
tapering

Clinical 
improvement 
with resolution of 
pulmonary lesions 
on follow-up 
imaging

Mehrotro et al, 
2011 [8]

59/
Female/ 

unspecified 

A clinically silent and incidentally 
diagnosed multisystemic 
sarcoidosis with extensive 
osseous, hepatic, and pulmonary 
lesions simulating widespread 
metastatic disease

Concurrent 
diagnosis of 
asymptomatic 
pulmonary and 
vertebral diseases

Not treated as 
the disease was 
clinically silent and 
only incidentally 
diagnosed

Patient was 
asymptomatic.
Follow-up was 
unspecified in the 
report

Bel-Ange et al, 
2018 [9]

55/
Female/ 

unspecified

Worsening right hip and leg pain. 
Imaging revealed multifocal multi-
level vertebral lesions.
Extensive diagnostic work-up with 
thoracoabdominal imaging was 
negative for possible malignancy.
Bony biopsy (L4 body) confirmed 
sarcoidosis

No known previous 
sarcoidosis
No evidence of 
concurrent thoracic 
disease as per 
imaging

Oral prednisolone 
(dose and duration 
unspecified).
Steroids held 
as patient had 
avascular necrosis 
of the femur

Follow-up imaging 
at 5 months with 
disappearance of 
all spinal lesions.
Recurrence of 
lesions when 
steroids held

Mangino et al, 
2003 [10]

42/
Male/African 

American

A challenging thoracic backpain 
for 8 months which was 
associated with lower-grade fever 
and night sweating. Referred for 
oncology evaluation. Imaging 
revealed thoracic vertebral 
lesions with para-vertebral mass 
concerning for malignancy. Open 
biopsy of the mass and a bony 
lesion revealed soft tissue and 
bony sarcoidosis, respectively.
Thoracic imaging revealed mild 
para-tracheal and para-hilar 
lymphadenopathy with a normal 
lung function test

Concurrent 
diagnosis of 
asymptomatic 
pulmonary disease

Oral prednisolone 
(40 mg for 2 
months) followed 
by a slow tapering 

Remarkable clinical 
resolution and 
disappearance 
of radiological 
lesions on follow-
up imaging at 2 
months

Table 1.  Summary of patient characteristics and clinical features of cases of multisystemic sarcoidosis with vertebral osseous disease 
in the literature.
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remain the main modality of treatment of osseous sarcoid-
osis [15]. The benefits of steroids in bony disease include im-
provement of skeletal pain and reduction of soft tissue swell-
ing, but they do not completely reverse bony abnormalities [5]. 
Furthermore, long-term treatment for resistant osseus disease 
includes methotrexate, hydroxychloroquine, and anti-tumor 
necrosis factor therapy [15]. Interestingly, a spontaneous res-
olution of vertebral sarcoidosis was described in the 2 cases 
that documented a radiological resolution of the previously re-
ported vertebral lesions without medical intervention [16,17].

Conclusions

Sarcoidosis is a chronic granulomatous inflammatory disease 
that can affect almost any organ system. It predominant-
ly affects the lungs, skin, and lymph nodes, and the subclin-
ical involvement of other organ systems is not uncommon. 
Nevertheless, the presentation with a clinically apparent mul-
tisystem disease with disseminated vertebral and visceral 

lesions, as reported in our patient, is rare. Clinical and radio-
logical features of vertebral sarcoidosis can be almost indistin-
guishable from metastatic bone diseases and multiple myelo-
ma. The possibility of widespread extrapulmonary sarcoidosis 
should be considered in any patient with a remote history of 
clinically silent sarcoidosis who experiences simultaneous on-
set of unexplained multisystem-related symptoms.
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Table 1 continued.  Summary of patient characteristics and clinical features of cases of multisystemic sarcoidosis with vertebral 
osseous disease in the literature.

Authors/ 
publication 

year 

Age (years)/ 
sex/race

Clinical 
presentation 

Latency period 
between thoracic 
disease diagnosis 

and vertebral 
disease onset

Treatment Outcome	

Rahmouni et al, 
2020 [16]

65/
Female/White 

An ongoing mechanical lower 
back pain with general malaise for 
2 years.
Imaging revealed thoracic disease 
with osteolytic vertebral osseous 
lesion.
Bone biopsy (L2 body) confirmed 
osseus involvement

7 years
Known Stage I 
thoracic disease 
with no active 
sarcoidosis 
symptoms during 
interim period

Oral prednisolone 
(40 mg) was 
prescribed initially 
but patient did not 
take it due to lack 
of resources.
Oral prednisolone 
was given on 
readmission for 
thoracic disease

Initially lost follow-
up for almost 1 
year.
Readmission 
after 1 year with 
persistent thoracic 
disease with 
disappearance of 
vertebral lesions 
(apparently without 
specific treatment 
suggesting 
spontaneous 
remission as per 
authors of that 
report)
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