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Key messages

What is already known about this subject?
 ► The first choice of treatment for IgG4-related oph-
thalmic disease (IgG4-ROD) is oral steroid adminis-
tration. However, the relapse rate is approximately 
30%–70% following this treatment.

What are the new findings?
 ► The relapse rate of IgG4-ROD following debulking 
surgery with no systemic therapy was 13.3%.

How might these results change the focus of 
research or clinical practice?

 ► The relapse rate after debulking surgery was low-
er than that after oral steroid treatment; therefore, 
debulking surgery is a viable treatment option for 
IgG4-ROD.

AbsTrACT
Objective This study aimed to examine the natural 
course and relapse rate of IgG4-related ophthalmic disease 
(IgG4-ROD) after debulking surgery in Japanese patients.
Methods and analysis This retrospective review 
included patients with IgG4-ROD who did not undergo 
further treatment following debulking surgery. The patients 
were diagnosed between January 2009 and December 
2018 at the Department of Ophthalmology and Pathology, 
Niigata University Medical and Dental Hospital. The main 
outcome measures included postoperative IgG4-ROD 
recurrence rate and differences between patients with and 
without recurrent disease.
results Fifteen patients (six male, 9 female; 61.8±16.2 
years) were included. Twelve patients (80.0%) had 
dacryoadenitis disease and three patients (20.0%) had 
orbital fat tissue disease. About 70%–100% of the lesion 
was resected in the debulking surgery and the pathological 
diagnosis was rendered. A definitive diagnosis was 
made in 13 cases (86.7%) and a probable diagnosis in 2 
cases (13.3%). Patients were followed up for 39.0±25.5 
months following operation. All patients had lesion 
volume reduction and patients with dacryoadenitis had 
eyelid swelling improvement after surgery. Two patients 
(13.3%) had disease recurrence and six patients (40.0%) 
had extraophthalmic lesions. There was no statistically 
significant difference in clinical features between relapsed 
and non-recurring cases.
Conclusion We observed a 13.3% relapse rate following 
debulking surgery in patients with IgG4-ROD who did 
not undergo further treatment. This rate is lower than 
the documented relapse rate of 30%–70% following oral 
prednisolone therapy. Therefore, debulking surgery may be 
a treatment option for IgG4-ROD.

InTrOduCTIOn
IgG4-related diseases (IgG4-RDs) are newly 
classified, immune-mediated, fibroinflam-
matory conditions that are characterised by 
affected organ enlargement, lymph plasma 
cell infiltration (determined with IgG4-pos-
itive plasma cells) and serum IgG4 level 
elevation.1 Essentially, any organ can be 
affected by IgG4-RD, but the most commonly 
affected tissues include the pancreas, salivary 

glands, kidneys, retroperitoneum, periorbital 
tissue and lymph nodes.2 3 When IgG4-RD 
affects the periocular tissues, the condition 
is called IgG4-related ophthalmic disease 
(IgG4-ROD). IgG4-ROD includes Mikulicz’s 
disease and some of the diseases formerly 
referred to as idiopathic orbital inflammatory 
conditions or reactive lymphoid hyper-
plasia.4 5 Goto et al proposed the diagnostic 
criteria for IgG4-RODs in 2015.6

Oral steroid administration is the first-line 
therapy for IgG4-ROD and patients gener-
ally exhibit a good treatment response. 
However, recurrence occurs in more than 
half of the patients during oral steroid dose 
tapering, prolonging treatment and subse-
quently increasing the risk of steroid-related 
complications.7–9 Therefore, alternative ther-
apies, including immunosuppressive drugs 
and rituximab, have been examined and 
validated.10 11 However, few studies have 
investigated the efficacy of IgG4-RD lesion 
resection alone.12 The current study exam-
ines the natural course and recurrence rate 
of IgG4-ROD in patients who underwent a 
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Table 1 Clinical characteristics of patients with IgG4-
related ophthalmic disease who underwent debulking 
surgery

Patients, n 15

Age, years 61.8±16.2

Men 6 (40.0)

Postoperative observation period, months 39.0±25.5

Orbital lesion type

  Dacryoadenitis 12 (80.0)

  Orbital fat tissue 3 (20.0)

IgG4-ROD diagnosis

  Definite 13 (86.7)

  Probable 2 (13.3)

Lesion laterality

  Unilateral 8 (53.3)

  Bilateral 7 (46.7)

Relapse 2 (13.3)

Extraophthalmic lesions 6 (40.0）

Data are presented as mean±SD deviation and n (%) as 
applicable.
IgG4-ROD, IgG4-related ophthalmic disease.

diagnostic debulking surgery and no additional systemic 
steroid therapy.

Patients and methods
Because of this study’s retrospective nature, a formal 
consent process was replaced with a written opt out form. 
None of the included patients signed and returned the 
opt out form. The study conduct adhered to the tenets of 
the Declaration of Helsinki.

study patients
This retrospective records review included data of 
patients diagnosed with IgG4-ROD using surgical 
biopsy. All patients were diagnosed at the Department 
of Ophthalmology and Pathology, Niigata University 
Medical and Dental Hospital (Niigata, Japan) between 
January 2009 and December 2018 and did not undergo 
further treatment after surgery. Patients with a postop-
erative observation period of less than 6 months were 
excluded from this study. Biopsy surgery was based on 
debulking surgery and resectable lesions were removed 
as much as possible within a safe range. The IgG4-ROD 
diagnosis was based on the criteria proposed by Goto et 
al.6 This study included cases of both definite and prob-
able disease.

data collection and analyses
Data were collected from patient medical records and 
included age, sex, postbiopsy follow-up period and 
orbital lesion type.13 Preoperative serum levels of IgG4, 
IgG, IgE and soluble interleukin-2 receptor (sIL-2R) were 
recorded, along with data on the presence/absence of 
immunoglobulin heavy chain (IgH) rearrangement, 
extraocular lesions and relapse. IgH rearrangement was 
examined using Southern blotting or PCR. The data on 
the extent of removal of the lesion in the operation were 
extracted from the operation records. Recurrence was 
defined as the return of symptoms (eg, eyelid swelling) 
or an increase in lesion size as confirmed using CT. The 
period between biopsy and relapse was noted in patients 
with recurrent disease. The collected data were used to 
determine recurrence rates following debulking surgery 
and clinical differences between the recurrent and 
non-recurrent groups.

Data are presented as mean±SD where applicable. 
Unpaired Student’s t-test, Welch test and Mann-Whitney 
U test were used to examine the between-group differ-
ences in continuous data. Fisher’s exact test was used to 
examine differences in categorical data. All statistical 
analyses were performed using SPSS statistical software 
(V.23.0) and statistical significance was defined as p<0.05.

resulTs
A total of 15 patients (6 male, 9 female) were included in 
this study. The average patient age was 61.8±16.2 years, 
and the average postoperative follow-up period was 
39.0±25.5 months. Twelve cases (80.0%) were classified 
as dacryoadenitis IgG4-ROD and three cases (20.0%) 

were classified as orbital fat tissue IgG4-ROD. Seven out 
of 12 cases of the dacryoadenitis type were bilateral in 
nature. Six out of the seven bilateral cases involved oper-
ation on the bilateral lesions in the same surgery. One 
bilaterally affected case involved the operation of only 
the unilateral lesions. The diagnosis was definite in 13 
cases (86.7%) and probable in 2 cases (13.3%, table 1). 
Debulking surgery reduced the lesion volume in all cases 
and improved eyelid swelling in all 12 dacryoadenitis 
cases (figure 1). In three cases involving the orbital fat 
tissue, it was possible to completely extirpate the lesion. In 
12 operated dacryoadenitis cases involving 18 sides, 90% 
or more of the lesions could be removed from 17 sides; 
only 70% of the lesions was resected on the remaining 
one side. Seven patients with dacryoadenitis developed 
dry eyes after surgery; however, it was possible to control 
this using eyedrops, and the quality of vision was not 
impaired in any of the cases. Three cases involving the 
orbital fat tissue did not cause complications.

Two cases of relapse after biopsy (13.3%) were noted 
during the follow-up period. Serum IgG4, sIL-2R and 
IgE levels were not significantly different between 
patients with and without recurrence (table 2). Among 
the relapsed patients, 90% or more of the lesions were 
resected in the unilateral dacryoadenitis type in both 
the cases. In case 1, ipsilateral eyelid swelling occurred 
6 months after debulking surgery, and the CT showed an 
increase of the lacrimal gland lesion. Re-resection of the 
lesion was performed; however, it recurred again. The 
pathological diagnosis was IgG4-ROD, same as diagnosed 
previously, and IgH rearrangement was also not detected. 
In case 2, the ipsilateral lacrimal gland swelling was 
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Figure 1 External ophthalmic photographs and enhanced CT images of a 40-year-old woman with dacryoadenitis IgG4-
related ophthalmic disease. (A) Eyelid swelling and palpable masses on the orbital rim were present prior to debulking surgery. 
(B) An enhanced CT image shows bilateral enlargement of the lacrimal glands prior to debulking surgery. (C) Eyelid swelling had 
markedly improved 3 months after debulking surgery. (D) An enhanced CT image obtained 30 months after debulking surgery 
shows resolution of lacrimal gland enlargement.

Table 2 Clinical characteristics of IgG4-related ophthalmic disease patients with and without recurrent disease

Recurrent disease Non-recurrent disease P values

Patients, n 2 (13.3) 13 (86.7) –

Age, years 65.0±4.2 61.3±17.4 0.78*

Follow-up period, months 58 (44/72) 34 (6/84) 0.17†

Serum levels

  IgG4, mg/dL 143.0±14.1 315.0±181.7 0.22*

  sIL-2R, U/mL 368.0 (±8.5) 556.3 (±282.1) 0.38*

  IgG, mg/dL 1248.5 (±94.0) 1708 (±303.9) 0.06*

  IgE, IU/mL 186.0 (±99.0) 716.9 (±646.8) 0.23†

Data presented as mean±SD deviation or median (minimum /maximum) or n (%) as applicable.
*Calculated using Student's t-test.
†Calculated using Mann-Whitney U test.
sIL-2R, soluble interleukin-2 receptor.

confirmed with a follow-up CT 17 months after debulking 
surgery. However, the patient did not have swelling of the 
eyelids and was followed up, and then the swelling of the 
lacrimal gland regressed spontaneously (table 3).

We compared nine cases with only ophthalmic lesions 
and six cases with extraophthalmic lesions. Serum IgG4 
and sIL-2R levels were significantly higher in patients 
with extraophthalmic lesions than in those with local-
ised ophthalmic disease (p=0.02 and 0.03, respectively). 
There was no significant difference between the groups 
in terms of serum IgG or IgE levels (table 4). All six cases 
with extraophthalmic lesions exhibited enlarged salivary 
glands. There were two cases with swelling of the pelvic 
lymph nodes in addition to swelling of the salivary glands. 
In another case, autoimmune pancreatitis was suspected 

in addition to salivary gland and pelvic lymph node 
enlargement. Except for one patient who was treated with 
dry mouth associated with salivary adenitis, the patient 
was followed up without any symptoms. None of the all 15 
cases tested positive for IgH rearrangement.

dIsCussIOn
This study examined 15 Japanese patients with IgG4-ROD 
who underwent debulking surgery with no further treat-
ment during the follow-up period. We found a relapse 
rate of 13.3% in these patients over an average postoper-
ative follow-up period of 39 months.

The standard treatment for both IgG4-RD and 
IgG4-ROD is oral steroids,7 14 15 but the disease has a high 
recurrence rate. Ebbo et al reported that 13 of 19 cases 
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Table 3 Relapsed cases of IgG4-related ophthalmic disease after debulking surgery

Sex
Age
(years) Type of lesion

Diagnosis of 
IgG4-ROD

Period until 
relapse 
(months) Relapse lesion

Treatment for 
relapsed lesion Course after treatment

Case 1 F 68 Unilateral DA Probable 6 Ipsilateral LG Resection Relapse and observation
Case 2 F 62 Unilateral DA Definite 24 Ipsilateral LG Observation Spontaneous regression

DA, dacryoadenitis; F, female; IgG4-ROD, IgG4-related ophthalmic disease; LG, lacrimal gland; M, male.

Table 4 Clinical features of IgG4-related ophthalmic 
disease patients with and without extraophthalmic lesions

Extraophthalmic 
lesions

Ophthalmic 
lesion only P values

Patients, n 6 (40.0) 9 (60.0)

Age, years 55.8±22.9 65.8±9.2 0.26‡

Serum levels     

  IgG4, mg/dL 421.5±196.2 205.7±104.4 0.02*

  sIL-2R, U/mL 712.8.0±327.2 410.1±137.6 0.03‡

  IgG, mg/dL 1807.2±257.4 1540.1±334.5 0.12*

  IgE, IU/mL 560.8±485.3 703.0±730.4 0.56§

Relapsed cases 0/6 (0) 2/9 (22.2) 0.49†

Data presented as mean±SD deviation or n (%) as applicable.
Bolded p values indicate statistical significance.
*Calculated using Student's t-test.
†Calculated using Fisher's exact test.
‡Calculated using Welch test.
§Calculated using Mann-Whitney U test.
sIL-2R, soluble interleukin-2 receptor.

(68.4%) of IgG4-ROD relapsed after the first course of 
oral steroids.16 Suimon et al reported that 5 of 15 cases 
(33%) of IgG4-ROD treated with systemic corticosteroids 
showed recurrence.17 Karim et al reported the relapse 
rate as 62% for IgG4-RD, including IgG4-ROD.12 Addi-
tionally, the required systemic steroid course may be 
long, for example, some clinicians recommend the use 
of low-dose oral steroid maintenance therapy for up to 
3 years in autoimmune pancreatitis.14 The results of the 
current study showed that lesion volume decreased after 
excisional biopsy and the relapse rate was approximately 
13%, much lower than the 33%–68% documented for 
systemic steroid therapy.9 12 16 17 In patients with dacryoad-
enitis disease, lesion debulking surgery improved eyelid 
swelling without severe complications. These results 
suggest that debulking surgery is an effective treatment 
option for IgG4-ROD. This is especially true for both the 
dacryoadenitis and orbital fat tissue type lesions, which 
are often clear masses that can be partially or completely 
removed at the time of biopsy. IgG4-ROD is characterised 
by high lymphocytic infiltration and fibrosis, infiltration 
of a number of IgG4-positive plasma cells and forma-
tion of mass lesions in the target organs.16 As debulking 
surgery resects the lesions and the target organs involved 
in the disease simultaneously, it can be inferred that the 
recurrence rate with this treatment modality may be 

lower compared with steroid therapy, where the target 
organs are preserved. However, extraocular muscle and 
trigeminal nerve enlargement IgG4-ROD18 may not 
be best treated with debulking surgery because lesion 
debulking is difficult in these cases in view of complexity 
of the surgery. When surgical excision is difficult, treat-
ment with corticosteroids or immunosuppressants is 
likely necessary.13

In the current study, patients with and without recur-
rence were examined and compared. No significant 
differences in serum IgG4, sIL-2R, IgG or IgE levels were 
found between the two groups. Suimon et al compared 
IgG4-ROD cases treated with systemic corticosteroids in 
recurrence and non-recurrence groups.17 There was no 
significant difference in the clinicopathological features, 
including serological examination results, between the 
two groups. There was also no difference between the 
recurrence and non-recurrence groups after surgical 
treatment in the present study, and it is still considered 
difficult to predict cases of recurrence of IgG4-ROD on 
the basis of clinical data.

This study compared IgG4-ROD patients with and 
without extraocular lesions. More specifically, serum 
IgG4, sIL-2R, IgG and IgE levels were examined. 
Serum IgG4 and sIL-2R levels were significantly higher 
in patients with extraocular lesions. This finding is in 
agreement with that of the study by Kubota et al. They 
reported that there was a significant incidence of extra-
ocular lesions in Japanese patients with IgG4-ROD with 
a serum IgG 4 level of ≥900 mg/dL than in those with a 
serum IgG4 level of <900 mg/dL, and the level of serum 
sIL-2R was also significantly higher in the high IgG4 
group.19 Park et al also examined risk factors for extra-
ocular progression in Korean patients with IgG4-ROD. 
They found that an elevated serum IgG4 level plays an 
important role in extraocular progression.13 Given the 
results of the current study and previous reports, IgG4 
and sIL-2R have the potential to be indicators of extraoc-
ular lesions in IgG4-ROD.

This study had several limitations. First, this study was 
based on a non-controlled survey and non-controlled 
treatment protocol. Second, our study focused on 
follow-up observations that were made after IgG4-ROD 
resection, which likely introduced a selection bias. 
Patient follow-up period also widely varied between 6 and 
84 months, which may have influenced our recurrence 
rates. Therefore, further studies with a uniform follow-up 
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period are needed. Our results suggest that IgG4-ROD 
relapse rates may be lower when patients are treated with 
surgical therapy alone, but further prospective studies 
that directly compare resection alone and resection plus 
steroid therapy are needed to confirm our findings.

In conclusion, patients with resectable IgG4-ROD 
lesions should consider treatment with debulking surgery 
because relapse rates may be lower than when treated 
with oral steroids. Further studies are needed to confirm 
that surgical treatment is superior to steroid therapy for 
treating patients with IgG4-ROD.
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