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Abstract

Immunoglobulin G4-related sclerosing disease (IgG4RD) is an emerging immune-mediated fibro-in-
flammatory disorder which can inveolve any organ. We describe the first IgG4-RD spondylitis treated
with total en-bloc spondylectomy (TES). A 55-year-old man presented with back pain. Magnetic
resonance imaging (MRI) of the thoracic spine revealed a pathologic compression fracture on T11
vertebral body and both pedicles suggestive of primary bone tumor or bone metastasis. We con-
ducted TES of T11, because we could not exclude the possibility of primary bone tumor including
giant cell tumor. Inmunohistochemical examination of the pathology specimens from pleura around
the pedicle demonstrated diffuse infiltration of IgG4-bearing plasma cells. Six weeks later from the
surgery, a delayed serologic test was done and his serum IgG4 concentration was 45 mg/dL. The final
diagnosis was probable IgG4RD on the basis of serological, imaging, histopathological findings.
After 6 weeks of oral prednisolone treatment, patient’s back pain improved dramatically. IgG4RD is
very rare systemic disease and its paraspinal soft tissue like pleura involvement with vertebra body
invasion was absent until now. Our experience indicated that surrounding soft tissue biopsy would
be helpful when a percutaneous vertebra bone biopsy mismatched with the image studies, even
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though vertebra body was main pathological lesion considering the possibility of IgG4RD.
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Introduction

Immunoglobulin G4-related sclerosing disease
(IgG4RD) is an emerging immune-mediated fibro-
inflammatory disorder which can involve any organ,
and pancreas is the most frequently affected organ.?
IgG4RD is characterized by elevated serum IgG4
levels and by painless swelling and inflammation
of affected organs and IgG4-positive plasma cells
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are abundant in the affected tissues. Histologically
characteristic features include lymphoplasmacytic
infiltration, dense storiform fibrosis, and alveolar
phlebitis.? Diagnosis can be made on the basis of
serology, image including computed tomography
(CT) scan, magnetic resonance imaging (MRI),
particularly histopathological findings. Glucocorticoid
is the first-line therapy for patients with multiple
organ dysfunction and clinical symptoms.?

There have been several reports of patients with
IgG4RD involving a wide range of extrapancreatic
tissues.*” However, involvement of the spinal bony
lesion is still exceptional. We describe the first
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Fig. 1 Lumbar CT (A), sagittal (B), and axial (C) T1-weighted MRI obtained after gadolinium infusion showing
collapsed T11 vertebral body with soft tissue thickening around right pedicle and costovertebral junction area,
involving right neural foramen of T10-11-12 level and adjacent pleural thickening. (D) Whole-body 18 F-fluo-
rodesoxyglucose PET/CT showing hypermetabolic osteolytic mass with compression fracture in T11 suggesting
bone metastasis from unknown primary origin or plasmacytoma. CT: computed tomography, MRI: magnetic

resonance imaging, PET: positron emission tomography.

spinal bone involved IgG4RD treated with total
en-bloc spondylectomy (TES) methods.

Case Report

A 55-year-old, male patient presented with back pain
with numeric rating scale (NRS) 10. A CT scan and
MRI of the thoracic spine showed collapsed T11
vertebral body with soft tissue thickening around
right pedicle and costovertebral junction, involving
adjacent pleural thickening and those lesions showed
high enhancement after gadolinium enhancement
(Fig. 1). These radiological findings revealed a patho-
logic compression fracture on T11 vertebral body. We
performed positron emission tomography (PET)-CT
and bone scan for differential diagnosis of these
lesions. PET-CT revealed hypermetabolic osteolytic
mass with compression fracture on T11 vertebra (Fig.
1D). Thus, a percutaneous biopsy was performed and
the presumptive pathologic diagnosis was a low-grade
spindle cell lesion with giant cell components. After
multidisciplinary team discussion, we planned radical

excision of T11 and adjacent pleura, because we
could not exclude the possibility of primary bone
tumor including giant cell tumor from imaging and
biopsy results.

Angiography was performed before surgery, but
an additional embolization was not necessary due
to a lack of high vascular staining. During surgery,
both T11 and T12 level bilateral ribs were resected
and bilateral dearticulation of costovertebral joints
was done. The detachment of T11 vertebral body
from pleura was attempted and right side adhesive
pleura was included in the T11 vertebra side due
to the invasion of some portion of lesion to the right
side pleura. A pedicle screw fixation was done and
a temporary rod was applied. After ventral dissection
of the vertebral body from the heart and aorta, both
pedicles of the T11 level were cut and the posterior
elements including lamina and spinous process were
removed with an en-block passion. After cutting
T10-11 and T11-12 level disc with a Tomita saw,
the T11 vertebral body was removed with en-block
passion. A new vertebra reconstruction was done
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Fig. 2 (A) Postoperative standing lateral X-rays. (B) Gross specimen of the T11 vertebra.

with a mesh cage filled with a harvested and lesion
uninvolved ribs (Fig. 2).

The pathologic specimen of T11 vertebra showed
lymphoplasmacytic infiltration to the lesion favor
with spondylitis. Thus, an immunohistochemical
examination from the pleura was followed and final
diagnosis was probable IgG4RD (IgG4/IgG = 76.0%
in hotspot) (Fig. 3).

Six weeks later from the surgery, a delayed blood
serologic test could be done after the multidisciplinary
discussion because of a rarity of this disease. Although
the serum IgG concentration was abnormally elevated
(2020 mg/dL), the IgG4 concentration was 45 mg/dL
(within the normal range of 8-140 md/dL) which
might be related with delayed serologic test after 6
weeks lesion resection. The final diagnosis was prob-
able IgG4RD on the basis of serological and histo-
pathological findings. Despite 6 weeks passed after
surgery, back pain of patient was same with preop-
erative status (NRS 10). Treatment was started with
oral prednisolone 50 mg per day for 3 weeks, followed
by oral prednisolone 30 mg per day for 3 weeks.

Thereafter, patient’s back pain improved dramat-
ically and NRS was 4. A laboratory tests including
routine blood tests and inflammatory markers also
decreased. C-reactive protein (CRP) decreased from
1.0 mg/dL to 0.1 mg/dL (within the normal range
of 0-0.6mg/dL) and erythrocyte sedimentation rate
(ESR) decreased from 74 mm/hr to 3 mm/hr (within
the normal range of 0—-9mm/hr).
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Discussion

IgG4RD can affect any organ with multiple clinical
manifestations that makes the diagnosis a challenge.
The differential diagnosis of IgG4-related disease is
broad and usually depends upon the specific site
of involvement and clinical presentation. IgG4RD
should be suspected in patients with one of the
characteristic patterns of organ or tissue involvement.
The diagnosis should be confirmed by biopsy of an
involved organ whenever this is possible, but histo-
pathology findings are never diagnostic alone of
IgG4RD and must be interpreted in the context of
clinical, serologic, and radiologic data. Comprehen-
sive diagnostic criteria are shown in Table 1,%
therefore, according to the this criteria, our patient
was diagnosed with probable IgG4RD.

Our patient’s CT scan, MRI, bone scan, and
PET-CT suggested malignant tumor such as primary
bone tumor and bone metastasis. However, bone
biopsy results were reported as relatively benign
lesions. Thus, there was no involvement of other
organs commonly invaded by IgG4RD, such as
pancreas, retro-peritoneum, aorta, lung, and eyes,
in the chest CT and abdominal CT of the patient.
Given this inconsistent findings, we had to
consider other diagnosis including soft tissue
origin tumor. If biopsy was performed again at
the pleura, IgG4RD could have been diagnosed
before surgery.
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Fig. 3 Pathologic specimen of pleura and diaphragm (A) showed lymphoplasmacytic infiltration with fibrosis
and obliterative phlebitis. Pathologic specimen of vertebra showed lymphoplasmacytic infiltration with fibrosis
in peri-spinal soft tissue (B). IgG4 immunohistochemistry (C) and IgG immunohistochemistry (D) showed prom-
inent IgG4-positive plasma cells and the proportion of IgG4/IgG-positive plasma cells is 76%.

Because we could not exclude the possibility of
primary bone tumor through those results before
surgery, we believed a radical excision was neces-
sary. During the surgery, adhesive pleura was also
included in the resected vertebra through the
detachment from the normal structure like unin-
volved pleura and lung. Because of this pathological
pleura resection, IgG4RD was successfully diagnosed
in this patient. Usually, it might be too difficult to
think that percutaneous biopsy should be taken on
this highly enhanced pleura only with images.
Because the pathological pleural enhancement was
minimal comparing to the obvious gadolinium
enhancement on all three columns of T11 vertebra,
the origin of tumor may be commonly believed from
the bone not from the pleura. However, it was
definitely pathological looking because the bone
and normal pleura detachment was easy but the
pathological pleura showed whitish, thicker, and
adhesion to the vertebra. Thus, our experience
indicated that surrounding soft tissue biopsy would
be helpful when a percutaneous vertebra bone biopsy
mismatched with the image studies, even though

vertebra body was main pathological lesion consid-
ering the possibility of IgG4RD.

In addition, the preoperative angiography also
supported the mismatched result, which might be
second chance not to do an unnecessary surgery.
Because primary bone tumors usually a highly vascu-
larized lesion,® 'V the lack of high vascular staining
on our patient suggested also other inflammatory
disease than tumor. However, if we suspected inflam-
matory disease before surgery, IgG4RD could not be
diagnosed with the serology because of its rarity.

The reason the patient’s back pain did not improve
immediately after surgery is that IgG4RD is a systemic
inflammatory disease. In the case of spinal bone tumors
including metastasis, vertebrae cortex and periosteum
are invaded and this invasion induce spinal axial pain,
but IgG4RD causes a global inflammatory reaction.
Although solid components of disease including T11
were totally removed by TES, it was thought that back
pain persisted even after surgery due to the inflam-
matory reaction of the remaining surrounding soft
tissue, and it was believed that it improved dramati-
cally after steroid administration.
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Table 1 Comprehensive diagnostic criteria of immunoglobulin G4-related sclerosing disease

Diagnosis Criteria

Definitive
Serum IgG4 levels >135 mg/dL
Histology
e Lymphoplasmacytic infiltration and fibrosis

Diffuse or local swelling in single or multiple organs

¢ IgG4-positive plasma cells: ratio of IgG4/IgG-positive cells >40%, and >10 IgG4-positive plasma cells/

high-power field

Probable
Histology
e Lymphoplasmacytic infiltration and fibrosis

Diffuse or local swelling in single or multiple organs

 IgG4-positive plasma cells: ratio of IgG4/IgG-positive cells >40%, and >10 IgG4-positive plasma cells/

high-power field

Possible
Serum IgG4 levels >135 mg/dL

Diffuse or local swelling in single or multiple organs

We suggest that if there were low-grade spindle
cells with inflammation on percutaneous vertebra
bone biopsy, increased uptakes on images, and lower
vascularity, IgG serology followed by surrounding
soft tissue biopsy should be mandatory to differen-
tiate this rare IgG4RD.

Nevertheless, the precise pathogenesis of IgG4RD
is still not well understood, systemic steroid has
been shown to have the favorable response.!*'
Although we only diagnosed probable IgG4RD
according to the guideline® because we could not
do serological test before the resection of the lesion,
the dramatic response of systemic steroid on the
patient also add the evidence to the probable IgG4RD
diagnosis according to the previous studies.

Conclusion

IgG4RD is very rare systemic disease and its paraspinal
soft tissue like pleura involvement with vertebra
body invasion was absent until now. Our experience
indicated that surrounding soft tissue biopsy would
be helpful when a percutaneous vertebra bone biopsy
mismatched with the image studies, even though
vertebra body was main pathological lesion consid-
ering the possibility of IgG4RD.

Conflicts of Interest Disclosure

The authors report no conflicts of interest concerning
the materials or methods used in this study or the
findings specified in this paper.

References

1) Choi SH, Lee SH, Khang SK, Jeon SR: IgG4-related
sclerosing pachymeningitis causing spinal cord
compression. Neurology 75: 1388-1390, 2010

NMC Case Report Journal 8, February, 2021

2) Bateman AC, Deheragoda MG: IgG4-related systemic
sclerosing disease - an emerging and under-diag-
nosed condition. Histopathology 55: 373—-383, 2009

3) Umehara H, Okazaki K, Masaki Y, et al.: A novel
clinical entity, IgG4-related disease (IgG4RD): general
concept and details. Mod Rheumatol 22: 1-14, 2012

4) Martinez-de-Alegria A, Baleato-Gonzdlez S,
Garcia-Figueiras R, et al.: [gG4-related disease from
head to toe. Radiographics 35: 2007—2025, 2015

5) Mavrogeni S, Markousis-Mavrogenis G, Kolovou G:
IgG4-related cardiovascular disease. The emerging
role of cardiovascular imaging. Eur J Radiol 86:
169-175, 2017

6) Stone JH, Zen Y, Deshpande V: IgG4-related disease.
N Engl ] Med 366: 539-551, 2012

7) Takahashi N, Kawashima A, Fletcher JG, Chari ST:
Renal involvement in patients with autoimmune
pancreatitis: CT and MR imaging findings. Radiology
242: 791-801, 2007

8) Umehara H, Okazaki K, Masaki Y, et al.: Compre-
hensive diagnostic criteria for IgG4-related disease
(IgG4-RD). 2011 Mod Rheumatol 22: 21-30, 2012

9) Ropper AE, Cahill KS, Hanna JW, McCarthy EF, Gokaslan

ZL, Chi JH: Primary vertebral tumors: a review of

epidemiologic, histological, and imaging findings, Part

I: benign tumors. Neurosurgery 69: 1171-1180, 2011

Ropper AE, Cahill KS, Hanna JW, McCarthy EF, Go-

kaslan ZL, Chi JH: Primary vertebral tumors: a review

of epidemiologic, histological and imaging findings,
part II: locally aggressive and malignant tumors. Neu-

rosurgery 70: 211-219; discussion 219, 2012

Rodallec MH, Feydy A, Larousserie F, et al.: Diagnos-

tic imaging of solitary tumors of the spine: what to do

and say. Radiographics 28: 1019—1041, 2008

10)

11)

Corresponding author: Jin Hoon Park, MD, PhD
Department of Neurosurgery, Asan Medical Center,
University of Ulsan College of Medicine, 88 Olympic-ro
43-gil, Songpa-gu, Seoul 05505, Korea.
e-mail: jhpark@amc.seoul.kr






