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I
mmunoglobulIn G4–related disease (IgG4-RD) is an 
autoimmune condition that was previously thought 
to be a wide variety of separate disorders as it has 

the ability to cause fibrosis in any organ system. Its ap-
pearance can mimic malignancy, potentially resulting in 
misdiagnosis and improper treatment. The diagnosis of 
IgG4-RD is made on the basis of histopathological ap-
pearance, requiring the presence of at least 2 of the fol-
lowing 3 criteria: lymphoplasmacytic infiltrate, fibrosis in 
a storiform pattern, and obliterative phlebitis.7 Because it 
is a relatively newly described entity, the pathophysiology 
behind IgG4-related fibrosis is poorly understood. Given 
that lesions caused by IgG4-RD are almost always respon-
sive to steroid treatment, physicians must keep the condi-

tion in mind when evaluating a possibly malignant lesion. 
Though there are case reports of IgG4-RD in every area 
of the body,1,4,6,7,9,13–14,16,18,21–23,26 involvement of the cen-
tral nervous system (CNS) is quite rare. Here, we present 
a case of IgG4-RD manifesting as a cervical paraspinal 
mass that responded well to steroid treatment.

case report
History and Physical Examination

This 46-year-old female had a history of anterior cer-
vical discectomy and fusion (ACDF) at the C6–7 level 4 
years prior to presentation, fibromyalgia, and allergic con-
tact dermatitis to poison ivy. She presented to the outpa-
tient clinic with a 4-month history of worsening neck pain 

abbreviatioNs ACDF = anterior cervical discectomy and fusion; CNS = central nervous system; IgG4-RD = immunoglobulin G4–related disease; IHC = immunohisto-

chemical. 
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The authors report a case of immunoglobulin G4–related disease (IgG4-RD) presenting as a paraspinal, epidural mass. 
This disease encompasses a host of autoimmune conditions that were previously thought to be separate entities. It 
is characterized by fibrosis, mediated by the aberrant proliferation and tissue invasion of IgG4-positive plasma cells, 
which can occur in any organ. As with other autoimmune conditions, it tends to be responsive to steroids and other im-
munosuppressants. It can rarely present as a tumefactive lesion of the central nervous system, creating the potential 
for misdiagnosis (given its similar radiological appearance to malignancy) and mistreatment. In 2015, a panel of experts 
convened to set forth guidelines for the diagnosis and treatment of IgG4-RD.

In the case presented here, the patient initially presented with pain and weakness in the left upper extremity. Initial 
neuroimages revealed a contrast-enhancing mass extending from C-4 to T-1, invading the epidural spinal canal, encas-
ing the exiting nerve roots, infiltrating the paraspinal musculature, and surrounding the left vertebral artery. A PET scan 
confirmed the mass was hypermetabolic, but results of fine-needle aspiration and CT-guided biopsy were inconclusive. 
Open biopsy yielded fibrotic tissue that met the pathological criteria for IgG4-RD: lymphoplasmacytic infiltrate, fibrosis in 
a storiform pattern, and obliterative phlebitis. The patient was treated with 2 doses of 4 mg of dexamethasone (Decad-
ron) and then 50 mg of prednisone per day. Within 2 weeks, the mass was radiologically shown to have drastically de-
creased in size. The prednisone dose was decreased to 40 mg per day, and 100 mg of azathioprine per day was added. 
The patient continued to improve and the mass continued to decrease over the next 6 months. Currently, she has been 
weaned from all steroids and will be maintained on a daily dose of 100 mg of azathioprine.

http://thejns.org/doi/abs/10.3171/2016.5.SPINE16119
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associated with paresthesia and progressive weakness in 
both arms, mostly on the left side. She had been evalu-
ated at an outside hospital with MRI of the cervical spine, 
which revealed a soft-tissue paraspinal mass. Additionally, 
she had a core needle biopsy that was inconclusive. On 
physical examination, her motor power was Medical Re-
search Council (MRC) Grade 0/5 in the left deltoid and 
biceps muscles and Grade 2/5 in the left triceps and ex-
trinsic hand muscles. In the right arm she was Grade 4/5 in 
the deltoid muscle and was otherwise Grade 5/5. She had 
Grade 5/5 motor power in both lower extremities. There 
was decreased light touch and pinprick sensations in the 
C-5, C-6, C-7, and T-1 dermatomal distributions on her left 
side. A positive Hoffman’s sign was also present.
Radiological Findings

Magnetic resonance imaging of the cervical spine 
without and with contrast (Fig. 1) revealed a contrast-
enhancing, infiltrating, left paraspinal and epidural mass 
extending from C-4 to T-1. The mass invaded the adjacent 
musculature and encased the left vertebral artery with 
circumferential involvement of the epidural space, com-
pression of the spinal cord, and encasement of the exit-
ing nerve roots. Of note, the mass had increased in size 
when compared with the MRI studies obtained 2 months 
earlier. Short tau inversion recovery (STIR) sequences 
were obtained as well but did not yield any additional di-
agnostic information. A PET scan showed that the mass 

was hypermetabolic, with no other areas concerning for 
malignancy.
Biopsy and Results

At this point a CT-guided biopsy as well as a fine-nee-
dle aspiration was done. Results for both were nondiag-
nostic, so an open biopsy of the mass was planned. The 
procedure was done with the patient supine, after inducing 
general anesthesia and with the aid of neuromonitoring. A 
left-sided anterior cervical approach via a transverse skin 
incision was performed, and blunt dissection revealed 
abnormal-appearing firm tissue that was poorly defined 
with no discernible borders along the paraspinal area and 
longus coli muscle. Tissue biopsy was then sent for fro-
zen section, which came back as fibrous tissue with no 
evidence of malignancy. Several tissue samples were then 
sent for permanent pathological examination as well as 
culture. Closure was done in the usual sterile fashion.

According to pathological analysis, the tissue had un-
dergone dense fibrosis, and lymphoplasmacytic inflamma-
tion was noted, as was possible focal obliterative phlebitis 
(Fig. 2). Malignant cells were notably absent. Immuno-
globulin G4 immunohistochemical (IHC) staining was 
sent, and the patient was started on 4 mg of dexametha-
sone (Decadron). The IgG4 IHC results revealed scattered 
IgG4-positive plasma cells, up to 10/hpf. Her initial IgG4 
serum level before starting dexamethasone was 0.38 g/L.

Fig. 1. Sagittal postcontrast (a) and axial precontrast (b) and postcontrast (c) T1-weighted MR images demonstrating a left-sided 
paraspinal mass infiltrating the spinal canal. Arrows indicate involvement of the left vertebral artery. Postoperative changes from a 
prior C6–7 ACDF are visible on the sagittal image.

Fig. 2. Fibrosis and scattered lymphoid aggregates are observable (a). There are also focal areas of plasma cell clusters (b), 
some of which are positive for IgG4 (c). H & E (A and B), original magnification ×4 (A) and ×40 (B and C).
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Treatment and Clinical Course

The patient received 2 doses of 4 mg of dexametha-
sone while under observation in the hospital and awaiting 
the IgG4 IHC results. Almost immediately, she reported 
subjective functional improvement in her weakness and 
pain. She was subsequently discharged on 50 mg of pred-
nisone per day. An MRI study performed after 2 weeks 
of treatment showed that the mass had decreased in size 
(Fig. 3). Serum levels of IgG4 at this point were 0.24 g/L, 
a decrease from the initial measurement of 0.38 g/L. Her 
steroid dose was decreased to 40 mg of daily prednisone, 
and 100 mg of daily azathioprine was added.

Three months after her initial presentation to our hospi-
tal, she reported a continued decrease in neuropathic pain. 
Examination of her left upper extremity revealed a motor 
power of Grade 3/5 in the deltoid muscle, Grade 3/5 in the 
triceps muscle, and Grade 4/5 in the biceps and intrinsic 
hand muscles. Her right upper extremity was Grade 5/5 
throughout. At her final follow-up visit, 6 months after her 
initial presentation, her examination revealed Grade 4/5 
motor power in the left deltoid, biceps, and triceps mus-
cles and Grade 5/5 in the intrinsic hand muscles. Magnetic 
resonance imaging revealed stable resolution of the para-
spinal mass (Fig. 4). She will continue to follow up with 
the rheumatology department, who plans to continue her 
on 100 mg of azathioprine daily.

Discussion
Immunoglobulin G4–related disease is an autoim-

mune disorder that can mimic malignancy. It is an in-
flammatory disease that has the ability to cause fibrosis 
in any organ system. The pathophysiology of IgG4-RD is 
not completely understood at this time. It is thought that 
chronic exposure to antigens, pathogens, or even chronic 
tissue damage may preferentially upregulate differentia-
tion into IgG4 antibody-secreting plasma cells in an effort 
to dampen the immune response; this aberrant repair pro-
cess may then result in fibrosis, autoreactivity, and con-
tinued unnecessary production of IgG4.15 IgG4-RD often 
affects multiple organ systems, most typically causing 
sialadenitis, pancreatitis, and/or lymphadenopathy.6,16,26 
Common findings in IgG4-RD include an elevated serum 
IgG4 level (with a ratio of IgG4/IgG greater than 40%), 
infiltration of organs with IgG4-positive plasma cells, 
and fibrosis of the affected organs.6,7,16 In the presented 
case, the patient’s IgG4 IHC staining was on the lower 
end of the results reported in other cases affecting the 
CNS, at 10 cells/hpf. However, given her overall clinical 
picture (negative workup for malignancy, histopathologi-
cal results consistent with IgG4-RD, positive IgG4 IHC 
staining, and an excellent response to steroids), we are 
confident in the diagnosis of IgG4-RD.

tumefactive appearance

Estimates of the prevalence of tumefactive lesions 
(rather than diffuse fibrosis) in IgG4-RD vary: a study 
of newly diagnosed patients in China reported an 8.5% 
prevalence,16 while a similar study in Japan reported a 
2.3% prevalence.13 There are case reports in which masses 
that have the radiological appearance of cancerous tumors 

are subsequently biopsied and demonstrate no malignant 
cells, instead showing the histopathological characteristics 
consistent with IgG4-RD.20,26 These lymphoplasmacytic 
lesions tend to affect solid organs such as the pancreas, 
thyroid, lung, and kidney.1,13,26

central Nervous system involvement

One very rarely reported site of IgG4-RD lesions is the 
CNS. Only a handful of case reports describe this phe-
nomenon, including dural2,12,17,25 and epidural3 masses in 
the cervical and thoracic spine, intracranial masses,5,25 and 
a mass at the L-5 nerve root.27 Additionally, it has been 
shown that some cases previously described as idiopathic 
hypertrophic pachymeningitis are in fact attributable to 
IgG4-RD.17,27 In these cases, there was no definitive asso-
ciation with pathology in other organ systems; some cases 
reported prior or subsequent involvement of the salivary 
glands2 or kidneys,25 whereas other cases reported no other 
organ involvement at the time of publication. In all cases, 
diagnosis was based on the histopathological features of 
the mass, showing the typical fibrosis and IgG4 cells. Most 
reported a favorable response to steroid treatment,3,5,17,25 ex-
cept in one patient whose weakness progressed despite be-
ing on intravenous pulse steroids and who failed to recover 
even after resection of the mass.12 In one case, the epidural 
mass recurred 2 months after being resected, but the pa-
tient had not been receiving steroids; prednisolone was 
started after the second resection, and the mass regressed 
to the point where the patient was no longer symptomatic.3

Diagnosis

Currently, the literature supports specific pathological 
features for diagnosis, at least 2 of the following 3 factors: 

Fig. 3. Sagittal (a) and axial (b) postcontrast T1-weighted MR images 
obtained at initial presentation (prior to initiation of treatment), and 
sagittal (c) and axial (D) postcontrast T1-weighted MR images obtained 
2 weeks postinitiation of steroid treatment. The enhancing paraspinal 
mass infiltrating the spinal canal in the initial pretreatment images is 
seen to decrease in size in the posttreatment images.
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dense lymphoplasmacytic infiltrate, fibrosis in a storiform 
pattern, and obliterative phlebitis.7 In our presented case, 
the tissue obtained by open biopsy fit all 3 major criteria. 
These findings must be interpreted within the clinical con-
text as they are relatively nonspecific when viewed alone. 
Additionally, these criteria can be met in some patients 
with isolated asymptomatic lymphadenopathy and in such 
cases do not warrant the diagnosis of IgG4-RD or its treat-
ment.19 Though IgG4 serum elevation was initially investi-
gated as a possible disease marker in the literature, it must 
be interpreted cautiously. Elevations ranging anywhere 
from 5 to 50 times the normal range have been reported 
(normal range 0.05–1.4 g/L).15 However, one study of clini-
cal characteristics in patients with IgG4-RD demonstrated 
normal IgG4 serum levels in 50% of patients with biop-
sy-confirmed disease.28 In the present case, the patient’s 
serum IgG4 was not elevated. Neither did she have any 
other known organ involvement at the time of diagnosis. 
Nevertheless, it is important to consider IgG4-RD as a 
potentially systemic disease that carries the possibility of 
future manifestations in other organ systems.

Physicians should also keep in mind that other condi-
tions can present with an elevated IgG4 serum level, such 
as granulomatosis with polyangiitis.24 Thus, an elevated 
IgG4 serum level has not been proven to be sensitive or 
specific for IgG4-RD. There is some evidence that the 
number of circulating bloodstream plasmablasts (imma-
ture plasma cells capable of secreting large quantities of 

antibodies) is a more reliable disease marker.29 Though 
this can be determined by flow cytometry, there is cur-
rently no established cutoff to make a definitive diagnosis, 
and thus the circulating plasmablast number is not includ-
ed in the international 2015 consensus on diagnosis and 
treatment guidelines.11

treatment

When suspicion for IgG4-RD is high, patients can be 
started on a trial of glucocorticoids, which are considered 
first-line treatment for inducing remission.5 Unfortunately, 
sustained remission may not be accomplished with gluco-
corticoids, with one study reporting a failure rate of 77%.28 
Some studies have demonstrated a response to other im-
munosuppressants or rituximab, especially when glu-
cocorticoids have failed to maintain remission.8,10,11,16 In 
the present case, the mass rapidly responded to an initial 
treatment regimen of 50 mg of daily prednisone, which 
was completely weaned eventually. A good response to 
glucocorticoids, as measured by a decrease in the size of 
the lesion and sometimes even a resolution of the lesion 
entirely, favors the diagnosis of IgG4-RD. The long-term 
management plan in our patient is the continuation of 100 
mg of daily azathioprine and follow-up with rheumatolo-
gy. Follow-up recommendations include periodic imaging 
and measurement of serum IgG4 levels as some patients 
will require maintenance glucocorticoid therapy or addi-
tional immunosuppresants.11

Fig. 4. Sagittal postcontrast (a) and axial precontrast (b) and postcontrast (c) T1-weighted MR images obtained at the initial pre-
sentation (prior to initiation of treatment). Sagittal postcontrast (D) and axial precontrast (e) and postcontrast (F) T1-weighted MR 
images obtained 6 months after initiation of steroid therapy. The enhancing paraspinal and epidural mass seen in the initial images 
(A–C) shows stable improvement after 6 months of treatment (D–F). Arrows indicate involvement of the left vertebral artery.
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conclusions
Immunoglobulin G4–related disease is a diagnosis for 

clinicians to bear in mind when working up a mass in 
any part of the body because early suspicion based on the 
typical histopathological features could encourage a trial 
of glucocorticoids and spare the patient unnecessary sur-
gery or cancer treatments. As there are very few reported 
cases of IgG4-RD manifesting as a spinal cord mass, it 
is difficult to recognize and treat. As in all cases of sus-
pected IgG4-RD, a biopsy is the best diagnostic option 
to differentiate this disease from malignancy, especially 
lymphoma. Elevated IgG4 serum levels are not required 
for diagnosis and are considered of secondary importance 
to the histopathological findings. Glucocorticoids are rec-
ommended as first-line therapy but can fail to sustain re-
mission, requiring additional or the alternate use of other 
immunosuppressants.
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