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1. CASE OF COMPRESSIVE MYELOPATHY DUE TO HYPERTROPHIC PACHYMENINX

중앙대학교재활의학과이병찬



Case presentation
M/41 KSK



M/41

 C. C: Lt Shoulder Pain

 2016.08 외상이후좌측 어깨통증이지속되어 C-spine MRI를

촬영함. 

 촬영한 C-spine MRI 상 C4-6 mass r/o Spinal cord tumor가

발견되어, 2016.08.31 외래 내원함. 



2016 08 27 



2016.08.31 PET



Assessment

 r/o spinal cord tumor, Lt C4-6

 Abnormal FDG uptake in PET scan

 Pharynx, cervical lymphatics, C4-6 spine, Rt pleura, clavicle, iliac bone, 

Lt. 7th rib and intercostal space 

 r/o lymphoma, r/o hypopharyngeal cancer



Hospital course

 2016.09.07-2016.09.09 Dexa IV (steroid pulse) 

 2016.09.17 progression of neuropathic pain, left upper extremity 

weakness 

 2016.10.04 both palatine tonsillectomy 시행

 No evidence of malignancy

 Chronic active inflammation with diffuse infiltrated lymphoplasma cells 

and neutrophils. 



Hospital course

 2016.10 양측상지방사통및위약호전소견보여, 관찰지속하기로함. 

 2016.12 몸전반에걸쳐 skin lesion 발생하며, 양측상지, 하지의방사통심해짐. 좌측

손사용이어려우며, 주먹쥐기가어려운소견이관찰됨. 

 2016.12.27 양측상, 하지의위약이심해지고, 중심잡기어려워진소견, 소변볼때

abdominal strain이필요해짐. 



Hospital course

 2017.01.08 tumor removal 위하여입원, 입원시부터 Dexamethasone IV 시작함. 

 2017.01.09 Total removal of spinal cord tumor was done



Hospital course

 2017.01.12 Lt anterior shin skin biopsy (skin lesion site)

 Perivascular lymphocytic infiltration, mild

 No evidence of psoriasis, vasculitis, and panniculitis

 IgG4: negative

 2017.01.16 재활의학과전과/전동



Physical examination (2017.01)

Right Left

Shoulder 

abduction
4 4-

Elbow flexion (C5) 4 3+

Wrist extension (C6) 4 3-

Elbow extension 

(C7)
4 4-

Wrist flexion 4 2

Finger flexion (C8) 4 3

Finger Abduction 

(T1) 4 3-

 Rhomberg test (+) / Tandem gait 

instability ++

 DTR

 BJ + / +, TJ ++/++, BRJ ++/++

 KJ ++/++, AJ ++/++

 Pathologic reflex

 Babinski’s reflex (-/-)

 Hoffman sign (+/+)

 Ankle clonus (+-/+)



Serologic evaluation

 IgG: 1314 (NR: 600-1600 mg/dl)

 IgG4: 10.8mg/dl (less than 134mg/dl)

 FANA in 1:40 positive

 ANCA : negative

 Anti-SSA/SSB : both negative



EMG/NCS



EMG/NCS

Bilateral cervical polyradiculopathy

(Rt: C5-6-7, Lt: C5-6-7-8)



Hospital course

40

30

20

15

10

7.5

5

2.5

0
0

5

10

15

20

25

30

35

40

45

2017.01.20 2017.01.24 2017.03.07 2017.03.22 2017.04.28 2017.08.01 2017.11.07 2018.11.06 2021.02.16

Prednisolone

Prednisolone

2018.04.

C-spine MRI/PET

2019.12.

C-spine MRI/PET

First Operation



2018.04 C-spine MRI/PET



2019.12 C-spine MRI/PET



Recurred symptoms

 2022.08.02 Lt forearm extensor side pain was reported. 

 2022.09.04 abrupt onset의 Lt upper extremity weakness 발생함. 

 2022.09.07 응급실내원하여 C-spine MRI 촬영함. 



C4

C6

2022.09.07 



2022.09.13 PET



2022.09.13 PET



CSF analysis

 RBC: 7/uL

 WBC: 32/uL

 PMN: 8%

 Lymphocyte: 84%

 Neoplastic Cells: Negative

 ADA: 2.5 IU/L

 Glucose: 60 mg/dL (serum: 

 Protein: 55.3 mg/dL (WNL: 20~40)



Hospital course

 22.09.14 C4-5-6 open door laminoplasty c tumor removal 



Biopsy of resected tumor

Dense infiltration by small inflammatory cells with storiform fibrosis



Biopsy of resected tumor

Left: IgG staining, Rt: IgG4 staining X400, less than 40%, more than 10 cells/HPF



Comprehensive diagnostic criteria 

for IgG4-RD

 1. Clinical or radiologic feature (+)

 2. Serum IgG4 over 135mg/dl (-) 

 3. Histologic feature 

 Dense lymphocyte and plasma cell infiltration with fibrosis (+)

 Ratio of IgG4-positive plasma cells / IgG-positive cells greater than 40% and 

the number of IgG4 positive plasma cell greater than 10 per HPF (+)

 Typical tissue fibrosis, particulary storiform fibrosis, or obliterative phlebitis. 

 1+3으로 probable IgG4-RD

 IgG4 Related pachymeningitis



Final assessment

 IgG4 RD associated pachymeningitis
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IgG4 related disorder
DISEASE REVIEW



IgG4 related disorder

 Dr. Hideki Hamano first described in 2001 in 20 

patients with sclerosing cholangitis. 



Epidemiology

 Typical patents; middle aged to elderly man

 Assumed very rare.

 Poorly described due to recent recognition.



Clinical Symptoms

 Dependent on the affected organ

 Autoimmune pancreatitis

 Lung, thyroid

 Lacrimal and salivary gland

 CNS involvement 

 Organ swelling and compression symptoms.

 Could be misdiagnosed as tumorous conditions





Diagnosis

 In early days, diagnosis is dependent on the incidental pathological 

findings of lesions with suspected malignancy. 

 Lymphoplasmacytic infiltrate, storiform fibrosis, obliterative phlebitis, 

and dramatic IgG4+ plasma cell infiltrate. 



Pathology of affected organ

a) IgG4-related sialadenitis. The salivary gland is

extensively infiltrated by inflammatory cells, 

which consist of lymphocytes and plasma

cells. 

b) IgG4-related sialadenitis. A moderate

number of eosinophils are present. H&E,  400. 

c) IgG4-related orbital disease. IgG4-related 

disease typically shows an irregularly whorled

pattern of fibrosis (storiform fibrosis). 

d) Type 1 autoimmune pancreatitis (IgG4-

related pancreatitis). The vein (*) is 

completely obliterated byaggregated

inflammatory cell infiltration (obliterative 

phlebitis). 

Deshpande et al, Modern Pathology (2012) 25, 1181–
1192



Pathology of affected organ

e. obliterated vein is only seen on the elastin stain,  

100. 

f. Type 1autoimmune pancreatitis (IgG4-related 

pancreatitis). The vein shows transmural infiltration by

inflammatory cells, but is not associated with luminal

obliteration.

Immunostaining for IgG and IgG4 in IgG4-related 

dacryoadenitis. The majority of IgG-positive plasma 

cells (a) appear positive for IgG4 (b). (a) IgG 

immunostaining and (b) IgG4 immunostaining, both 

at x200.

Deshpande et al, Modern Pathology (2012) 25, 1181–
1192



Pathophysiology

Class switching



Pathophysiology of IgG4 RD

 What is igG4 subtype? 

 Antibody class switching in plasma cells

 What are the triggering factors to generate a certain isotype?



Antibody Subtypes



IgG4 class subtype

Weak disulfide bonding between heavy chain

Fab arm exchange

Low affinity and activating ability of complement

Known as inhibitory immunoglobulin

Bispecific antibodies could potentiate the 

Large immune complexes not easily eradicated.



Class switching

 Naïve B-cell; only mIgM, mIgD

 Plasma cell; produces several isotype of 

immunoglobulin after class switching

 Class switching; irreversible phenomenon



Cytokines are key elements

IL-4: IgG4 class switching

Chronic inflammation

IL-10: 

IgG4 upregulation 

IgE down regulation

TGF-b: Fibrosis



Pathophysiology 

 Potential external stimuli? : Unknown

 Genetic trait? : Might be.

 Unknown 

 Chronic inflammation and class switching to IgG4



Diagnosis

 2011 Comprehensive diagnostic criteria for IgG4-RD

 2019 ACR/EULAR classification criteria

 2020 Revised comprehensive diagnostic criteria for IgG4-RD



2019 ACR/EULAR classification 

criteria





13+7





2019 ACR/EULAR classification 

criteria



Comprehensive diagnostic criteria 

for IgG4-RD

2011 classification criteria

2020 classification criteria





Figure 1. Storiform fibrosis and obliterative phlebitis. (a) Storiform fibrosis: spindle‐shaped cells, inflammatory cells and 

fine collagen fibers are forming a flowing arrangement. The infiltration of plasma cells is easy to recognize. Eosinophils 

are also intermingled (hematoxylin and eosin stain). (b) Obliterative phlebitis: fibrous venous obliteration with 

inflammatory cells (arrows). L:lumen.



IgG4-related Hypertrophic 

pachymeningitis

 Tissue hypertrophy resulting in dural 

thickness



Symptoms



Radiologic 

features



Serologic features

 Serologic findings in IgG4-RHP may depend on the extent of disease

in both the meninges and extra-meningeal organs. 

 ESR/CRP – are usually elevated to a moderate degree.

 Increased levels of serum IgE (not always)

 No specific antinuclear antibody

 Elevated serum IgG4 in multiorgan involvement 

 IgG4/total IgG ratio (lack of sufficient sensitivity and specificity)



CSF analysis

CSF tapping

Exclusion of CNS infections and malignancies

Normal glucose

Normal to mildly increased protein levels

Variable degree of lymphocytic pleocytosis

Intrathecal oligoclonal band 

Higher CSF IgG4 concentration 

Higher CSF IgG4 indices. 

Higher CSF IgG4 Loc values



IgG4 index and IgG4 Loc

IgG4Loc values higher than 0.47 achieved 

100% of both sensitivity and specificity in 

differentiating IgG4-HP from OHP.



Treatment

 Currently no consensus about treatment

 Steroid therapy

 In AIP, Pd (0.6mg/kg/d for 4wks), 3-6months tapering to maintenance dose of 2.5-

5.0mg/d for up to 3 years

 In case of severe neurologic compromise, pulse dose of methylPd (1g/day for 3 

consecutive days)

 Steroid-sparing agents

 MTX, Azathioprine, Mycophenolate mofetil, Cyclophosphamide

 Rituximab





감사합니다!
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