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Abstract

Background: Extramedullary hematopoiesis (EMH) occurs in patients with hematologic disorders, but rarely within the
paranasal sinuses. We report a case of EMH in a | 7-year-old male with sickle cell disease (SCD) who presented with occipital
pain and sinusitis. A computed tomography (CT) scan demonstrated heterogeneous opacification of the right maxillary sinus
concerning for allergic fungal sinusitis or a fungal ball with bony erosion. He was taken to the operating room for endoscopic
biopsy and a limited endoscopic sinus surgery. Grossly, his maxillary sinus was filled with spiculated osseous tissue. Final
pathology demonstrated active hematopoietic bone marrow filling the sinus.

Methods: We present a case report and literature review of sinonasal EMH.

Results: We identified 14 articles with |5 patients. EMH was typically associated with SCD or beta thalassemia. The average
age of presentation was 30. There was a male sex predilection with a ratio of | I:15. The most common presenting symptom
was a headache and nasal obstruction (33% for both). The most common finding on CT was a soft tissue expansile mass
(73%). The most commonly affected location was the maxillary sinus (60%).

Conclusions: This case report serves as a reminder to consider EMH as an uncommon cause of sinus opacification,
particularly in patients with SCD or beta thalassemia. The expansion of hematopoietic tissue may be identified as a sinus
mass on CT. By recognizing the potential manifestations of chronic anemia, an accurate and timely diagnosis can be made.
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Introduction hematoposesis (EMH) include lymph nodes, paraverte-

bral regions, intra-spinal canal, pre-sacral region, naso-

Approximately 1 in 600 African-Americans are homozy-
pharynx, and paranasal sinuses.’

gous for the sickle cell gene.! This commonly inherited
hematologic disorder causes sickling of red blood cells
(RBCs), prompting rapid hemolysis. A common clinical
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manifestation of sickle cell disease (SCD) is chronic
anemia. The body responds by increasing hematopoiesis.
RBC production classically occurs in the bone marrow
of the long bones, pelvis, spine, and sternum.' With
chronically elevated erythropoietin levels, organs such
as the spleen and liver help augment the body’s RBC
supply.> These organs are areas of fetal erythropoiesis
that do not typically contribute to physiologic RBC pro-
duction in adults. Other, less commonly involved organs
that have been documented as sites of extramedullary

North Carolina, Chapel Hill, North Carolina

2Department of Pathology and Laboratory Medicine, University of North
Carolina, Chapel Hill, North Carolina

3Marsico Lung Institute, University of North Carolina, Chapel Hill,
North Carolina

Corresponding Author:

Adam ). Kimple, Department of Otolaryngology—Head and Neck Surgery,
University of North Carolina Memorial Hospitals, 170 Manning Dr.,
Ground Floor Physician Office Building, CB#7070, Chapel Hill,

NC 27599, USA.

Email: kimplead@med.unc.edu

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License (https://
- creativecommons.org/licenses/by/4.0/) which permits any use, reproduction and distribution of the work without further permission provided the
original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://orcid.org/0000-0001-6199-4940
https://orcid.org/0000-0003-1670-8401
mailto:kimplead@med.unc.edu
http://dx.doi.org/10.1177/2152656720918874
journals.sagepub.com/home/aar

]192 3pjaIs ‘gDS ‘@seasIp |92 apjais sno3Azowoy ‘SSqH 3 uiqojSoway ‘JqH ‘AydesSowol paindwod ‘| ) suoneIAdIqqy

sisoadoud
uonesypedo [eaa1e[iq ‘SBulj]oms [e)qIO
uolsnjsue.y anssn 3jos snousdousisy -112d jo uojssaudoud pide
a8ueyoxa pue Asdoig AJej|ixew aAisuedxa [esaie|ig ‘ured ‘ayoepesy papis-1o (SSqH) ans |eJoae|g W o/ | 19 uasalRy 10T
snuis
Asdoig  prouayds wouy ssew a|isuedx3 aydepesy |e3uo.4 ans [edo3R)IUN W o/f | 4 Te 39 aepis 210T
snuis AJejjIxew Jo
(sisoudeip uoneJal|qo 2319|dwod yum o SWIW
[ed1uip) sisxeaside a3euely uoisuedxa modJew asnyiq sisxe3side jua.unday BIWASSE[RY) BIDG S | 4 o/k | pue uoiioQq 110T
snuis
sisAeue 21300151y plousyds ojul plowy3s JoL J9A9) ‘9YdBpESY X31ISA BlWasse[RY)
Yyam pinjy jo adeuredq  -93sod wouy uoisa)| djisuedxy ‘UONDNIISQO BSSOJ [BSBU o] ©19q S1EIpawWISIy| [easaejiun W o/k 6T ¢, Ie 39 luozzig 010T
uono9sa.l Suiepowsa. ayoepeay [eauody
919]dwod pue Asdoiq Auoq yam snuis ‘UoidNJIISqO BSSO) |BSeu rluadoak>oquioays
didodsopus [eseusued]  AJgjjIXeWw Wo.y ssew djisuedxy Y31 ‘sisxeasids jusnba.y siyredoip) [eao3R)IUN W o/k 0g ¢, Ie 39 luozzig 010T
x9]dwod [e3eawolso
Asdoiq pue Aua3.ns Y3 ay3 Sundnaisqo
snuis d1doasopus ySry ssew snuis AJe|jixew ysry uondN.ISqo [eseN ans [eao3R)IUN W o/k 7| Z[& 39 Dlerewesg 800T
(sisoudeip
[ed1u2) Adessypoiped
9SOp-MO| pue uols snuis plousyds oaul Jojjed payew J9H
-njsueay poojq A|yauol|  plowya wodj ssew ajisuedxy ‘SSO| UOISIA dAIssaI30.4d ‘BIWIDSSE[RY) BIDg |eJoae)g 4 o/f €] T |mjundmy 100T
suones|Id[ed
SNUISEIIUI YIIM ured |eoey
Asdoiq pue SnuIs SpIOWY1a Joliaue ‘eayJJoulys ‘aydepesay
A193uns snuis oidodsopug  pue AJgjjixew jo uonesyedo [e3UOJJIq ‘UONDNIISO [BSEN| (ssqH) ans ST | W o/k g NLEER Vo) 500C
JapJosip
Asdoiq pue [eaowsau dAjog d|qed BWRIUN uondNIISqo [eseN aAnesajijoddojRAly [eJ23e|IUN W ok ¢ e 39 ueuua.g $00T
e1das Auoq jo uonon.isap sow(eyaydoxs
Asdoig  yum ssew plouayds ajisuedx] pue eido|dip papis-1o7 aseasip s3a8eq |eJo3e)Ig 4 o/k 89 7/ Te 39 ozziy £00C
uonedinsuod pue ‘uonuslL.
sasnuis [eplouayds AJeuln ‘seniwe.IXe JaMO| S1osseN
Asdoig pue AJe||IXew sy3 ul sasse|| Ul sSaUeaM dAIssauSold  Jolew elwassejey) elag |eJo3e)Ig W o/k $T pue Asu.eay| 00T
snuis sisxelsida
Asdoiq o1doasopug AJejjixew ul ssew d|isuedxy JUS.UNJ3. ‘SSBW |BSBN| NN NIV [ea23e|IUN 4 o/k | £ | Te 39 seduep 100T
snuis BlWSUE
Asdoiq |eseusued| plousyds ul uols9| ASUS  P|IW ‘DJ4NZISS JOIOW [0} o] DS ‘elwassefeyl v1ag [eJ2ae|IUN W o/ g| o Te 3@ ydesof 000T
JuswasJe|us pue ssa.asip Auojeaidsau pue
Asdoiq snuis Auejjixew 3o uonedydedo snuis AJej|Ixel I9A9) ‘BIYJJIOUIYJ ‘SRISNUIS (ssaH) ans |eJo3e)Ig W ojw 8t o I& 39 ZopueuIRy 5661
(3uswiaAjoAul
AJej|iIxew pue plowyla)
umowjun sassew o|isuedxa |eaoreg  eiseyde sAissauoud ‘seunzieg BIWDSSERY) BIDG |eJo3e)Ig W o/A 0] g 1€ 32 noa.puy $861
uonuaAIu|/sisouselq sduipul4 1D swoldwiAg Sunussa.iy Apigiowo) Ajease] 4/W a3y Joyany Jes)
usney

‘M3IASJ 2JNJBJII| SYI WO.Y PalYIUSP! sIuaned *| djqeL



Clark et al.

There are 2 types of EMH, extraosseous and para-
osseous. The extraosseous form occurs in organs with
multipotent stem cells, such as the spleen and liver,
that can produce hematopoietic foci remote from bone
marrow. This is seen in conditions that prevent effective
production of RBCs within the marrow, such as myelo-
fibrosis. Patients typically develop splenomegaly or
hepatomegaly that may manifest as early satiety, bloat-
ing, pressure, or abdominal pain. In contrast to extra-
osseus EMH, paraosseous EMH occurs just outside of
the bone due to the herniation of hyperactive marrow.*
This is more common in patients with SCD and thalas-
semias when erythroid marrow activity is high.
Paraosseous EMH may remain clinically silent until
there are enough cells to form a tumor-like mass associ-
ated with symptoms.

Although it is rare to see EMH within the sinonasal
cavity, based on our literature review we believe this is
the 16th reported case (Table 1). The presence of EMH
within the sinonasal cavity is hypothesized to occur in
the paraosseous form, with the herniation of marrow out
of the expanding sinus wall into the sinus cavity. We
present a case and discuss the challenges of diagnosis
and treatment.

Case Presentation

A 17-year-old African-American male with SCD pre-
sented to his primary care physician with a 1-month his-
tory of severe occipital head pain, left facial numbness,
and left eye droop. His SCD had previously caused sev-
eral emergency department admissions for pain and
sickle cell crisis. Magnetic resonance imaging (MRI)
was ordered to rule out a possible skull infarct secondary
to a sickle cell crisis. The MRI image did not show an
infarction, but the patient’s left maxillary sinus was
completely opacified and enlarged compared to the con-
tralateral side. He was referred to otolaryngology for
further evaluation.

The patient presented to otolaryngology clinic with
sinusitis and occipital pain. The physical examination
was normal, but nasal endoscopy demonstrated medial-
ization of the uncinate and medial maxillary wall within
the left nasal cavity. There were no polyps or purulence
noted on either side. A noncontrast computed tomogra-
phy (CT) was ordered and revealed opacification
and expansion of the left maxillary sinus that
occluded the ostiomeatal unit consistent with a fungal
ball (Figure 1(A) and (B)). Due to the persistent symp-
toms and unknown etiology of the sinus lesion, the
patient was scheduled for endoscopic sinus surgery.
Intraoperatively, the maxillary sinus was noted to filled
with spiculated osseous tissue (Figure 2). A routine max-
illary antrostomy was performed and specimens were col-
lected for pathology. No drilling or special techniques

Figure I. A, Coronal section showing complete opacification of
the left maxillary sinus with bony expansion. Heterogeneous
densities are noted centrally within the maxillary sinus. B, Axial
section showing scattered foci of opacification within the left
maxillary sinus.

Figure 2. Intraoperative findings—the left maxillary sinus was
filled with soft trabecular bone and fluid, without mucopurulent
discharge

were required. Pathology demonstrated erythroid hyper-
plasia with blood cells of all 3 hematopoietic linecages
intermixed with fragments of bone (Figure 3(A) and (B)).

The patient was observed postoperatively without
complications and discharged home. He has not experi-
enced any subsequent episodes of facial pressure or pain
since the surgery. Nevertheless, he continues to have fre-
quent exchange transfusions and struggles with pain
management for his underlying SCD.

Methods

Data for the case report were collected from the elec-
tronic medical health record. A literature review was
performed by searching the following keywords in
PubMed: extramedullary hematopoiesis and paranasal
sinus. Fifteen articles were identified (Figure 4). After
reviewing the abstracts, 5 articles were excluded, because
they did not describe clinical patients with extramedul-
lary hematopoiesis of the paranasal sinuses. References
from the remaining 10 articles were searched for addi-
tional pertinent cases and case series. We identified
an additional 4 articles, for a total of 14 articles with
15 patients. A table was compiled to organize the
data (Table 1).
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Figure 3. A, 40x original magnification. Inflamed sinonasal mucosa and stroma (right) intermixed with fragments of trabecular bone and
normocellular marrow (left). B, 200 original magnification. Cellular bone marrow containing all 3 hematopoietic lineages (megakaryo-
cytes, granulocytic precursors, and erythroid precursors) with erythroid hyperplasia, compatible with the patient’s active sickle cell crisis

and reticulocytosis.

4 articles

Additional cases were identified
from the article references

Additional

Cases

Abstracts
from Pubmed literature
search
Exclusions
15 articles 10 articles 14 articles

5 excluded
Articles were excluded that did not
describe clinical patients with

extramedullary hematopolesis of
the paranasal sinuses

Figure 4. Schematic of literature review.

Results

EMH was typically associated with SCD or beta thalas-
semia, with an equal prevalence of each among the cases
reviewed. There was a male sex predilection with 11 of
15 of the cases occurring in male patients. The average
age of presentation was 30, with a minimum age of
28 months and a maximum of 72 years. The median
age was 18 years. Interestingly, the 3 oldest patients
had acquired conditions rather than inherited defects.
Two of the patients had myeloproliferative disorders
and the other had Paget’s disease.

Any sinus can theoretically be affected, but the most
commonly affected location was the maxillary sinus.
There were 9 cases with maxillary involvement, 6 with

Atotal of 15 patients were
identified

sphenoid involvement, and 4 with ethmoid involvement.
Nasal obstruction and/or headache was a presenting
symptom in 33% of patients. Recurrent epistaxis was
the presenting symptom in 20% of patients. One
reported case of sinonasal EMH was incidentally identi-
fied on CT scan after a motor vehicle collision.’

Discussion

EMH can present as a sinus opacification in patient
chronic anemia from diseases such as thalassemias,
SCD, and myeloproliferative disorders. After reviewing
the literature, common themes were identified in the
detection and diagnosis of EMH (Table 1).>°'7 On
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CT imaging, the hematopoietic tissue typically appears
as a soft tissue mass that may demonstrate calcifications.
Several cases involving the paranasal sinuses showed
bone remodeling, bulging, and protrusion into other
sinuses. These findings may resemble the appearance of
allergic fungal sinusitis on imaging, and thus many of
the pre-operative diagnoses included fungal etiologies.
However, in the few cases that utilized MRIs, sinonasal
EMH demonstrated signal intensity and enhancement
similar to that of red bone marrow."

No definitive therapeutic guidelines for paranasal
sinus EMH exist. Twelve of 15 cases proceeded with a
biopsy to confirm the diagnosis and to exclude neo-
plasm. Several authors have suggested that the hemato-
poietic tissue should not be removed, as it serves as a
vital contributor to the patient’s RBC reserve.® In addi-
tion to surgery, 2 of 15 patients were treated with
exchange transfusions which serve to address the under-
lying anemia and decrease the demand on the extrame-
dullary marrow.” Normalization of hematocrit levels
suppresses the hematopoietic foci to the extent that it
no longer produces symptoms. Even in the more serious
cases, with seizures, proptosis, and vision loss as present-
ing symptoms, patients were successfully managed with
conservative management.

Conclusions

Extramedullary hematopoiesis within paranasal sinuses
is a rare diagnosis in a patient with chronic anemia.
Imaging is frequently concerning for allergic fungal
sinusitis. A biopsy is required to diagnose EMH and
rule out an underlying malignancy. We recommend
that EMH be included in the differential diagnosis of a
soft tissue, expansile sinus mass presenting in patients
with known hematologic conditions.
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