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Objectives Multiple myeloma (MM) with initial manifestations in the sphenoid sinus,
orbital apex, and skull base is exceedingly rare. A systematic review was conducted to
investigate the epidemiology and advancements.

Methods Relevant cases were identified by searching CNKI, WanFang Data, CQVIP
databases, PubMed, Embase, and Web of Science. Additionally, we present a case of
IgD-A (immunoglobulin D-lambda) MM with initial symptoms of dizziness, unilateral
pain, blindness, and ophthalmoplegia, leading to a 4-month overall survival. Strictly
based on PRISMA standards, we included and summarized existing cases and reflected
our case.

Results Our systematic review includes 34 case reports, revealing 67.6% of patients
initially presented with diplopia and 44.1% underwent endoscopic procedures, notably
with only two cases of IgD-A subtype. In our case, we performed an endoscopic wide
trans-ethmoidal sphenoidotomy and biopsy of the skull base and orbital apex lesion.
Postoperative pathology confirmed a highly active plasmacytoma, clinically diagnosed
as IgD-A MM with a TP53 deletion mutation and multiple extramedullary metastases. A
range of diagnostic tools was employed, including hemoglobin, immunoglobulin,
urinary protein analysis, positron emission tomography-computed tomography (CT),
bone marrow cytology, and gene detection.

Conclusion The subtle clinical manifestations of IgD-A MM in the paranasal sinuses
and skull base hinder early diagnosis. There is a paucity of literature describing MM
initially presenting in these locations. CT/magnetic resonance scans are necessary to
identify characteristic bone destruction. An endoscopic approach is popular for tissue
biopsy. Bone marrow biopsy with a smear, serum or urine protein electrophoresis, and
immunofixation electrophoresis are crucial upon the appearance of target organ
damage.
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Introduction

Multiple myeloma (MM) is a hematological malignancy
characterized by the uncontrolled proliferation of plasma
cells within the bone marrow, leading to the production of
monoclonal immunoglobulins (M proteins).! Immunoglob-
ulin D-lambda (IgD-A)-type MM exhibiting extramedullary
involvement in the orbital apex, sphenoid sinus, and ethmoid
sinus represents an exceptionally rare variant. The clinical
symptoms and imaging manifestations associated with such
cases are often nonspecific, which poses challenges that
increase the likelihood of misdiagnosis or delayed diagnosis,
and subsequently impact prognosis.? In recognition of the
critical need for a more comprehensive understanding of this
rare and diagnostically challenging subset of MM, we con-
ducted a scoping review to enhance awareness, improve
early diagnostic rates, and facilitate timely treatment. Addi-
tionally, we present a distinctive case of IgD-A MM charac-
terized by an initial presentation in the orbital apex,
sphenoid sinus, and ethmoid sinus. This case serves to
illustrate the complexities associated with this variant and
emphasizes the importance of heightened clinical suspicion
and accurate diagnostic approaches to achieve optimal pa-
tient outcomes.

Materials and Methods

Search Strategy

Our comprehensive research involved an exhaustive search
across multiple databases, including CNKI, WanFang Data,
CQVIP, PubMed, Embase, and Web of Science, extending up to
August 31, 2023. The search strategy employed a combina-
tion of subject terms and free-text keywords, such as “mul-
tiple myeloma,” “paranasal sinuses,” “skull base,” “plasma-
cell myeloma,” “Kahler disease,” “nasal sinuses,” “ethmoid
sinus,” and “sphenoid sinus.” A detailed retrieval strategy can
be accessed in =Supplementary Table S1 (available in online
version only).

” o« ” o«

Inclusion and Exclusion Criteria
Inclusion criteria: the following criteria were used to select
articles for consideration:

» Case reports subsequent to January 1, 1980, and were
available in Chinese or English.

* Cases in which MM initially manifested in the nasal
sinuses and skull base, with a clear diagnosis based on
the Multiple Myeloma Guidelines (2021) of the National
Comprehensive Cancer Network (NCCN)? and the Guide-
lines for the Diagnosis and Management of Multiple
Myeloma in China (2022 revision).* There were no gender
or age restrictions.

Exclusion criteria: articles were excluded if they met any
of the following criteria:

 Cases lacking an explicit diagnostic basis, those with a
previous history of MM, or individuals who developed
tumor lesions in other sites, experienced recurrence, or
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metastasis several months after the diagnosis of solitary
extramedullary plasmacytoma, or with central nervous
system involvement without lesions in the nasal sinuses
or skull base were excluded.
* The absence of sufficient details in the description of at
least four essential data points.
Duplicate publications, studies lacking relevant data, or
those inaccessible to researchers.

Data Extraction
Data extraction encompassed the following elements:

* Basic study information: this category includes the
study’s title, Study ID, and other pertinent details.

 Case report details: this section systematically captured
essential information on each case, encompassing details
related to age, gender, chief complaints, lesion locations,
surgical interventions, diagnosis criteria, MM subtype,
treatment modalities, follow-up data, and prognosis.

Results

Systematic Scoping Review

A total of 526 records were initially retrieved and imported
into NoteExpress 3.2.0. Following the removal of duplicate
records, 492 unique articles remained. The researchers con-
ducted an initial screening based on titles and abstracts,
narrowing down the selection to 288 records. Subsequently,
a thorough review of full-text articles led to the inclusion of
34 articles. The search process is presented in a visual
summary in accordance with PRISMA guidelines (=~Fig. 1).
The final selection comprised 34 cases of MM patients who
initially presented with lesions in the nasal sinuses and skull
base. The male-to-female ratio was 19:15 among these cases.
The majority of patients (67.6%) exhibited symptoms indic-
ative of optic nerve, chiasma, or optic tract compression, such
as diplopia, abnormal vision, or visual field disturbances at
their initial presentation.

Surgical intervention was performed in 29 cases (85.3%),
with 15 patients (44.1%) explicitly opting for endoscopic
surgical approaches. The primary diagnostic methods
employed included tissue biopsy, bone marrow examination,
and serum/urine protein electrophoresis. The majority of
patients underwent a combination of systemic chemothera-
py and local radiotherapy, while a small number underwent
autologous stem cell transplantation (ASCT).

Of the reported cases, 26 (76.5%) specified the MM
subtype. It is noteworthy that only two cases (7.4%) involved
IgD-A-type MM, with one of these cases being female. Both
IgD-A patients succumbed within 12 months of diagnosis.

For a detailed account of the characteristics of the includ-
ed cases, please refer to ~Table 1.

Case Report

A 60-year-old female presented with a 1-month history of
right-eye distending pain and diplopia, which had pro-
gressed to include blurred vision over the past week
(May 2023). Furthermore, she also reported experiencing
dizziness and an unexplained weight loss of exceeding 5 kg
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Identification of studies via databases

Records removed before screening:
Duplicate records removed (n=34)
Records marked as ineligible by automation tools (n = 0)
Records removed for other reasons (n = 0)

Records excluded: Language(n = 56), publication time(n = 20), review
and book section(n =14), mechanism research(n = 10), other disease or
complications(n = 59), technique(n = 39), therapeutic side effect(n = 6)

Reports not retrieved (n = 2)

Reports excluded:

Clinical study(n = 30)
Extramedullary plasmacytoma (n=71)
Other site lesions(n = 58)

Recurrence and metastasis (n = 24)
Undefined diagnosis or incomplete report (n = 10)
Duplicate publication (n = 59)

)
- Records identified from:
o CNKI (n = 236)
® WanFang Data (n = 68)
5.‘_:’ CQVIP databases (n = 7) g
s PubMed (n = 82)
3 Embase (n = 45)
a Web of science (n = 88)
Total (n = 526)
—
e\
Records screened >
(n=492)
A 4
Reports sought for retrieval
2 (n=288)
=
(7}
5
) A4
Reports assessed for eligibility
(n=286) - >
~
P \ 4
s Studies included in review
g (n=34)
= Reports of included studies
= (n=34)
N—/

Fig. 1 Search process depicted by the PRISMA flowchart.

over a period of 2 weeks. Notably, no symptoms were
observed on the left side and no complaints of headache,
nausea, or vomiting were reported. A visual assessment
revealed a significant impairment, with acuity measure-
ments of 0.02 in the right eye (OD) and 0.8 in the left eye
(0S). The right eye exhibited ptosis, a fixed eyeball position,
the absence of both direct and indirect light reflections, and
visual field defects. Blood test results indicated a low red
blood cell count (3.32*10'?/L), hemoglobin (Hb; 98 g/L), and
hematocrit (28.7%).

Radiological imaging (=Fig. 2): the computed tomogra-
phy (CT) scan in axial, coronal, and sagittal views revealed
the presence of a mass within the right posterior ethmoid
and sphenoid sinuses, exhibiting no discernible evidence of
bone destruction (A-C). The enhanced magnetic resonance
(MR) in axial, coronal, and sagittal views shows the mass in
the right posterior ethmoid and sphenoid sinuses. This mass
displays a notable degree of enhancement and extends to the
orbital apex and the skull base meninges and the cavernous
segment of the internal carotid artery (D-F).

A space-occupying lesion was diagnosed in the right
orbital apex, sphenoid sinus, and skull base based on the
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clinical findings. A subsequent biopsy was conducted via an
endoscopic transnasal approach, which enabled access to the
ethmoidal and sphenoid sinuses, and conducting a biopsy of
the skull base and orbital apex. The frozen pathology indi-
cated the presence of a malignant small round-blue cell
tumor. Further exploration revealed the tumor had extended
into the orbital apex, implicating the optic nerve eminence
and the internal carotid artery eminence. The tumor was
resected from the former two locations but not from the
latter.

Histopathology and immunohistochemistry results indi-
cated a highly active plasma cell tumor, with multiple
myeloma oncogene-1 (MUM-1) (+)[B, 100 x |, CD138 (+)
[C, 200 x ], a high proliferation rate as indicated by Ki-67%
(MIB-1) (80%+ )[D, 400 x | and lambda light-chain restric-
tion [E, 400 x ] (=Fig. 3). Minority of plasma cells demon-
strate Kappa positivity [F, 400 x ], collectively signifying
light-chain restriction. Sinus mucosa is infiltrated by sheets
of extensive plasma cells [A, hematoxylin and eosin, 400 x |,
displaying dislocated nuclei, high nu-plasma ratio, coarse
nuclear chromatin, polymorphic nuclei, and occasional nu-
cleolus. A positron emission tomography-CT scan identified
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Melphalan and Prednisone; PBSCT, peripheral blood stem cell transplantation; PLD, Bortezomib, Lenalidomide, Pegylated liposomal doxorubicin; TD, Dexamethasone and Thalidomide; V, Bortezomib; VAD,

Carfilzomib, Lenalidomide, and Dexamethasone; F, female; KRd, Carfilzomib, Lenalidomide, and Dexamethasone; M, male; M2, Carmustine, Cyclophosphamide, Vincristine, Melphalan, and Prednisone; MP,
Vincristine, Adriamycin, and Dexamethasone; VGPR, very good partial remission; VRD/VRd, Bortezomib, Lenalidomide, and Dexamethasone.

Lenalidomide; D-PAD, Daratumumab-Bortezomib, Doxorubicin liposomes, and Dexamethasone; DVD-R, Bortezomib, Lenalidomide, Pegylated liposomal doxorubicin, and Dexamethasone; E-KRd, Elotuzumab-

Vol. 85 No.

Note: 1: tissue biopsy; 2: bone marrow biopsy; 3: bone marrow aspiration/smear; 4: serum/urine protein electrophoresis; 5: immunofixation electrophoresis; 6: FISH; 7-PET-CT. “Alleviate” means symptoms have

improved, but the lesions were not reduced or eliminated.

3/2024 © 2024. The Author(s).

Fig. 2 Radiological imaging. CT shows a mass in the right posterior
ethmoid and sphenoid sinuses, with no obvious bone destruction
(A-C). Enhanced MR shows the mass enhances significantly and
extends to the orbital apex and the skull base meninges and the
cavernous segment of the internal carotid artery (D-F). CT, computed
tomography; MR, magnetic resonance.

a hypermetabolic mass in the vicinity of the iliopsoas muscle
within the right pelvic cavity, in addition to multiple bone
lesions with increased metabolism, anemia, and splenomeg-
aly. Bone marrow aspiration and biopsy confirmed a segment
of the pulp cavity devoid of activity, along with a widespread
proliferation of plasma cells, consistent with plasma cell
myeloma. Fluorescence in situ hybridization (FISH) revealed
a TP53 deletion in 96% of cells at the 17p13.1(0) and 11q22.3
(G) sites.

Subsequent to the biopsy and confirmation of the patho-
logical diagnosis, the patient was referred to the hematology
department for further treatment. The clinical diagnosis was
IgD-A MM, classified as either Illa stage (DS stage) or II stage
(R-ISS stage), with a TP53 deletion mutation and multiple
extramedullary metastases, including a skull base mass and a
right iliopsoas muscle mass.

After a course of VRd chemotherapy (Bortezomib, Lena-
lidomide, and Dexamethasone), the patient’s right-eye vision
improved somewhat, accompanied by a reduction in right
waist and leg pain. A D-PAD (Daratumumab-Bortezomib,
Doxorubicin liposomes, and Dexamethasone) regimen was
subsequently administered. However, following three cycles
of both VRd and D-PAD, the patient developed progressive
weakness in the bilateral lower extremities, loss of acupunc-
ture sensation, and muscle strength deficits in both proximal
and distal areas. Tendon reflexes in the bilateral lower
extremities were absent, and deep sensation below the hip
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Fig. 3 Histopathology and immunohistochemical profile of the sphenoid sinus mass.
Highly active plasma cell tumor [A, hematoxylin and eosin (H&E), 400 x ].
MUM-1(+) [B, 100 x |, CD138(+) [C, 200 x | and Ki-67% (MIB-1) 80%-+ [D, 400 x ].

Light-chain restriction of Lambda [E, 400 x | and Kappa [F, 400 x ].

joint was lost. A MR imaging (MRI) of the cervical, thoraco-
lumbar region revealed the presence of lesions in the verte-
brae, which were diagnosed as intraspinal extramedullary
plasmacytoma exerting pressure on the thoracic spinal cord.
Surgery was proposed but declined by the family. Mainte-
nance chemotherapy with Doxorubicin liposome and Dexa-
methasone was administered, but the patient’s condition did
not significantly improve. Due to financial limitations, Seli-
nexor was not pursued, and symptomatic supportive treat-
ment was offered.

At this juncture, the patient’s ocular symptoms had
subsided, and vision had largely been restored. However,
chemotherapy proved less effective, and new extramedul-
lary lesions emerged in the context of highly malignant
circumstances. A clear and effective therapeutic regimen
was not available, and the patient’s life expectancy was
estimated at 3 months. The patient chose to return to her
local area to alleviate suffering and passed away in
September 2023.

Discussion

Epidemiology

MM stands as the second most prevalent hematological
tumor globally, with a higher incidence in males than in
females and a mean age of onset of 57 years. Although the
occurrence of IgD and nonsecreted types of M protein is
infrequent, research conducted in Europe and the United
States has demonstrated that IgD accounts for a mere 1 to 2%
of all MM cases.” In contrast, this proportion is slightly
higher in China, accounting for 5.2,° 6.9,” and even 11.7%.2
IgD MM can be further categorized as A (60-95%°'") and k
based on the light chain type. Extramedullary disease (EM) is
typically observed as a solitary case, and MM complicated
with EM is uncommon. Among the 40 patients with MM and
EM observed by Chen et al,'? IgD MM accounted for only 10%.
Extramedullary invasion occurred in 4% of the 664 MM cases
reported by Garcia-Sanz et al.'> The patient we reported, a
60-year-old female with sphenoid sinus, orbital apex, and
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skull base as the initial sites, represents a relatively rare
clinical presentation that is prone to misdiagnosis and
missed diagnosis.

Clinical Manifestation

MM typically presents with a constellation of symptoms
collectively known as “CRAB”, which encompass hypercalce-
mia, renal insufficiency, anemia, and bone destruction. Al-
ternatively, it may manifest as an extramedullary plasma cell
tumor, Bence-Jones protein in urine, weight loss, and other
symptoms.14 This wide range of symptoms can pose diag-
nostic challenges, given the diverse range of specialties
involved. Bone pain is the initial presenting symptom in
over 80% of MM patients.'> Additionally, there have been
reports of unconventional presentations, including central
retinal vein obstruction,'® hoarseness,'” anaphylactoid pur-
pura,18 and vision loss.'® In comparison to other types of
MM, IgD MM is more likely to develop extramedullary
infiltration.?° The incidence of IgD-A MM patients with EM
at the initial diagnosis is approximately 7 to 18%, and the
occurrence of EM during treatment is approximately 6 to
20%.21-23 The patient we presented displayed evident ocular
symptoms during the initial consultation, with imaging
diagnostics revealing a mass occupying both the ethmoid
and sphenoid sinuses, accompanied by osteolytic lesions
located at the orbital apex. Further investigation is necessary
to reach an accurate diagnosis.

Laboratory Examination

When Hb decreases, and globulin increases, but no signifi-
cant abnormalities in white blood cell count or classification
are evident in routine tests, serum immunoglobulin detec-
tion, serum protein electrophoresis (SPE), and blood/urine
light chain detection should be performed in a timely man-
ner.2% In instances where there is a reduction in lipid levels,
decline in peripheral blood lymphocyte count, and an eleva-
tion in uric acid levels,?® it is imperative that clinicians
exercise heightened vigilance and undertake a comprehen-
sive bone marrow analysis.

The identification of the M protein in either blood or urine
is a crucial element in the diagnosis of MM. It is important to
note that the absence of an M protein peak in SPE does not
rule out MM. Immunofixation electrophoresis is a more
effective diagnostic tool than SPE and urine Bence-Jones
protein,?’ serving as the industry standard for identifying
and classifying protein types through immunochemical
techniques.28 Additionally, serum-free light chain immuno-
assay is an early indicator for assessing efficacy and detecting
minimal residual disease (MRD).%° Another recently intro-
duced index is B2-microglobulin, which is employed to
assist in the diagnosis and evaluation of MM treatment
effectiveness.

However, 5 to 10% of patients do not excrete M protein,
which can result in clinical diagnosis difficulties.>* Bone
marrow analysis remains an indispensable test for the final
determination of MM. Increased quantities of myeloma cells
(MCs) can be observed in bone marrow aspiration and smear.
Bone marrow biopsy can help eliminate misdiagnosis caused

Journal of Neurological Surgery Reports  Vol. 85 No. 3/2024 © 2024. The Author(s).

by localized hyperplasia lesions. Thus, bone marrow biopsy
combined with smear is an effective means to improve the
detection rate of MM.>! Chromosomal translocations and
IGH gene mutations detected by FISH are related to MC
morphology, clinical subtypes, disease progression, chemo-
therapy sensitivity, and prognosis.? For instance, the dele-
tion of 17p13 leads to the loss of tumor suppressor gene p53,
resulting in poor prognosis, severe conditions, plasma cell
tumors, and hypercalcemia.33

Histopathology

Histopathology is widely considered the definitive method
for the diagnosis of MM. In cases where masses in the head
and neck are difficult to diagnose, a pathological biopsy can
be a quick and effective diagnostic tool. It does the need for a
reminder that SRBCT (small round blue cell tumor) requires
taking a conservative and thorough approach before render-
ing a diagnosis because of the pathological characteris-
tics.343% CD138 is a surface antigen specific to MC and is
utilized as an early detection marker in 100% of cases.>®3
Although CD38 also highly expresses in MC and myeloma
stem cells, normal plasma cells express both markers as
well.3® CD56 is expressed in abnormal plasma cells, while
CD19 is expressed in normal plasma cells but not or at low
levels in MM cells. Malignant plasma cells are more likely to
express CD56(+)/CD19(—), which enhances the combined
specificity.3® CD138, CD79«, and Cyclin D1 are highly
expressed in MM. CD138, CD79«, and Cyclin D1 can be
used as powerful diagnostic tools when no characteristic
tumor cell space-occupying lesions are found in bone mar-
row samples.*?

Imaging Manifestation

Regarding the intracranial involvement of MM extramedul-
lary metastasis, CT can visually observe the bone destruction
around the masses, and MRI can enable early detection of the
soft tissue masses and assess the extent of mass infiltration.
CT manifestations in MM with sphenoid sinus lesions typi-
cally include irregular soft tissue masses in the sphenoid
sinus region presenting as isodensity, with poorly defined
boundaries and peripheral osteolytic bone destruction.*!
The surrounding bone of lymphoma of sinus origin is pre-
dominantly characterized by insect erosion and osteolytic
destruction, with a greater scope of soft tissue invasion than
bone destruction.*? The bone destruction is less severe than
that observed in other sinus malignancies.*> While the MR
signal strength is nonspecific, the apparent diffusion coeffi-
cient can be used to initially identify the area.***>

Diagnosis

Diagnosing active MM follows established criteria outlined
in the Multiple Myeloma Guidelines (2021) of NCCN and
the International Myeloma Working Group guidelines. The
aforementioned diagnostic criteria encompass the following
elements: (1) a bone marrow biopsy revealing a proportion
of plasma cells >10% or confirmation of plasmacytoma
through biopsy of other tissues. (2) The presence of M protein
in either serum or urine. (3) Identification of the “CRAB”



symptoms, which includes C for hypercalcemia (serum
calcium >2.75mmol/L), R for renal insufficiency (serum
creatinine > 177 pmol/L), A for anemia (Hb <100g/L), and
B for bone destruction, as indicated by the presence of single
or multiple osteolytic lesions upon imaging examination. A
diagnosis of active MM is made when criteria (1) and (2) are
present, and at least one of the criteria outlined in (3) is
met.*®#7 Clinical staging systems, including Durie-Salmon,
the International Staging System (ISS), and the Revised ISS
(R-ISS), are frequently employed for the assessment of the
disease extent. In the case we presented, the diagnosis was
rigorously established following a comprehensive analysis.

Treatment

Effectively managing active MM necessitates a multifaceted
approach that encompasses initial treatment, the prevention
of bone disease, and symptomatic supportive care. For
patients in good physical condition, ASCT is the preferred
course of action following effective induction therapy. Induc-
tion therapy typically involves a three-drug combination
regimen incorporating protease inhibitors (PIs) such as
Bortezomib, immunomodulators (iMiDs) like Lenalidomide,
and Dexamethasone. This regimen is primarily employed to
initiate treatment. In some cases, a four-drug regimen,
including the addition of Daratumumab, can yield improved
postinduction outcomes, particularly with regard to MRD
conversion. In instances of recurrent or refractory MM, a
range of treatment options is considered, including PIs,
iMiDs, Daratumumab, exportin 1 inhibitors (XPO1), such
as Selinexor, and cytotoxic agents like Doxorubicin lipo-
somes, with the overarching goal of enhancing patients’
overall quality of life.*

Conclusion

Early diagnosis is crucial in IgD-A MM presenting in the
sphenoid sinus, orbital apex, and skull base due to its rapid
progression and generally poor prognosis. Symptoms like
diplopia and anemia should raise suspicion, prompting
imaging for diagnosis. CT/MR scans show high-grade malig-
nancy with characteristic bone destruction, necessitating a
biopsy for definitive diagnosis. The trans-nasal endoscopic
approach is favored due to minimal surgical trauma, requiring
familiarity with localized anatomy. Recognition of anemia,
lipid-level changes, and organ damage warrants thorough
examination, including immunoglobulin assessment and
bone marrow biopsy. For progressive cases, early induction
chemotherapy followed by marrow transplantation post-sur-
gery is recommended. Regular follow-up and symptomatic
support are essential components of patient care.

Trial Registration

Chen, Y., Liu, ]J. (September 12, 2023). Immunoglobulin
D-Lambda Multiple Myeloma Initially Positioning in
Orbital Apex and Skull Base: a Case Report and Scoping
Reviews. Retrieved from: https://osf.io/wzafy// DOI:
10.17605/0OSF.I0/WZAFY.
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