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ABSTRACT

Epithelioid inflammatory myofibroblastic sarcoma (EIMS) is a rare and aggressive inflammatory myofibroblastic tumour (IMT)
variant. This report identifies the first case of EIMS with leukemoid reaction. This is also the first case in which pancreatic infiltra-
tion occurred from the disease onset. A 14-year male patient presented with an 18x18%x10 cm mass at the retroperitoneal
space and a white blood cell (WBC) count of 85x10°/L. The mass and the invaded tissues were surgically removed with tumour-
free margins. Histopathology and bone marrow aspiration confirmed the diagnosis of EIMS with leukemoid reaction. The tumour
recurred with hepatic and pulmonary metastasis one month after the surgery. WBC count also increased progressively with the
tumour recurrence. There is no consensus on the treatment of EIMS. Since ALK rearrangement presents in all the EIMS cases,
surgical resection combined with crizotinib or other targeted drugs may improve the prognosis.
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INTRODUCTION

Theinflammatory myofibroblastic tumour (IMT) isanintermedi-
ate-grade mesenchymal neoplasm that rarely metastasises.’
Prognosis is often favorable with complete resection.? Epithe-
lioid inflammatory myofibroblastic sarcoma (EIMS) was first
proposed by Marifio-Enriquez et al.in 2011, and it is thought to
be a rare and aggressive IMT variant.> Leukemoid reaction (LR)
is defined as a white blood cell (WBC) count of >50x 10°/L thatis
associated with the malignancy, severe infection, severe
hemorrhage, and so on. LR can only be diagnosed after myelo-
proliferative disorders, and bone marrow (BM) metastases of
tumours have been ruled out.* To the existing knowledge, thisis
thefirstreported case of EIMS with LR.

CASE REPORT

A previously healthy 14-year male patient presented to a local
hospital with severe abdominal pain in October 2019. CT scan
indicated a cystic solid mass located in the left retroperitoneal
space, extensive hemoperitoneum and effusion in the abdom-
inaland pelvic cavities, and splenomegaly.
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The abdominal pain was relieved by the interventional embolisa-
tionandbloodtransfusion, buta progressive increase in the size of
the mass was detected by CT. The patient was then transferred to
our Retroperitoneal Tumours Center at Peking University Interna-
tional Hospital (Beijing, China) in December 2019. A CT scan
revealed an 18x18x10 cm mass located in the retroperitoneal
space that had adhered to the nearby tissues and surrounded the
pancreatic tail and splenomegaly (Figure 1). Laboratory results
revealed a WBC count of 85x10°/L (Figure 2), 91% neutrophils,
and normal hemoglobin and platelets. Marked mature
neutrophilia with a left shift was detected on the peripheral blood
smear. After admission, the patient developed symptoms of
intestinal obstruction such as severe vomiting after eating,
obvious abdominal distension, and abdominal pain. Then the
mass, pancreatic body and tail, spleen, partial transverse,
descending colon, corresponding mesentery, and omentum were
surgically removed with no visible remnants. The intraoperative
blood loss was about 5 L. After blood transfusion and hemostatic
treatment, the bleeding stopped and the patient's condition
stabilised.

The WBC count returned to 16x10°/L after surgery but rose to
41x10°/Lfourdayslater. Bone marrow (BM) aspiration and biopsy
were performed, which showed normal cellularity with myeloid
hyperplasia, intact maturation, and morphology. BM immuno-
phenotyping showed a mature granulocyte pattern, cytogenetics
showed 46, XY, and molecular analysis revealed negative myelo-
proliferative neoplasm mutations and fusion genes (e.g. BCR-
ABL). Histological examination of the retroperitoneal mass
showed most of the tumour cells were epithelioid-to-round with
vesicular chromatin, large nucleoli, and mitosis around 10-30/10
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HPF. About 20% of the tumour cells were spindle-shaped (Figure
3). Prominent neutrophilic inflammatory infiltration and large
areas of necrosis were seen. The tumour extensively invaded the
pancreas, adipose tissue of the splenic hilum, and mesentery of
the colon. The margins were free of tumours. Immunohistochem-
istry indicated ALK-positive cytoplasm staining with perinuclear
accentuation (Figure 4), vimentin +, desmin-, SMA-, CK-, CD30
(scattered +), myogenin -, TP53 +, Ki-67 (70 % +), calponin -, and
S-100. FISH showed ALK rearrangement. These findings were
consistentwiththediagnosisof EIMSandLR.

The patient's condition was stable during the first week after
surgery; however, about ten days after the surgery, pancreatic
fistula, abdominal bleeding, fever, and colonic anastomotic
fistula appeared successively. The patientreceived treatments
including a blood transfusion, hemostasis, analgesia, antibi-
otics, intravenous nutrition, hydration, and alkalisation.
Chemotherapy, targeted drugs, and other combination therapy
were not given due to his unstable condition. The fever quickly
improved, and the abdominal bleeding, pancreatic fistula, and
colonic anastomotic fistula were gradually controlled. Unfortu-
nately, symptoms of the gastrointestinal obstruction appeared
and gradually worsened one month after surgery. CT and
angiography revealed recurrence of the retroperitoneal tumour
with hepatic and pulmonary metastasis. This suggested that
the gastrointestinal obstruction was caused by tumour
compression. WBC count also increased progressively with the
tumourrecurrence. The patientdied three months after disease
presentation with 183x10°/LWBC count.

Figure 1: (A, B) Contrast-enhanced CT scanrevealing the retroperitoneal
tumour.
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Figure 2: WBCand neutrophil count (peripheral blood) of this case. WBC =
whitebloodcell.
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Figure 3: (A) H&E staining showing most tumour cells to be epithelioid--
to-roundshapedandonlyaminorportionofspindlycells. (B) Epithelioid--
to-roundcells. (C) Spindlecells. (H&E, x200).
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Figure 4: Inmunohistochemistry showing ALK-poSitive cytoplasm with
perinuclearaccentuation.

DISCUSSION

Although EIMS is an IMT variant, its clinical features and prog-
nosis are quite different from a common IMT. EIMS is a highly
aggressive tumour and prone to early metastasis. The most
common sites of origin for EIMS are the abdominal cavity,
mesentery, omentum, and peritoneum. To our knowledge, only
one case of EIMS that originated in the spleen has been
reported. In addition, only one case of pancreatic head metas-
tasis occurring two years after the disease onset has been
reported before. The present case occurred in the retroperi-
toneum with infiltration of the pancreas, perisplenic tissue, and
mesentery of the colon. Thisis the first case in which pancreatic
infiltration occurred at the time of disease onset. Although the
lesion was completely resected during surgery, the tumour
recurred rapidly with liver and lung metastasis. This confirms
the highly malignantcharacteristic of EIMS.

Early diagnosis is usually difficult due to the rarity of this
disease. The differential diagnosis includes ALK-positive
anaplastic large cell lymphoma, rhabdomyosarcoma, extran-
odalfolliculardendritic cell sarcoma, and so on. The morpholog-
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icalfeatures of EIMS arethat most ofthetumourcells are epithe-
lioid-to-round, a small number are spindly with frequent
mitoses and abundant myxoid stroma with inflammatory infil-
tration. The most typical immunohistochemical feature of EIMS
is ALK-positive nuclearmembranestaining or ALK-positive cyto-
plasmic staining with perinuclear accentuation.** This case
presented with ALK-positive cytoplasmic staining with perinu-
clear accentuation. All the EIMS cases show ALK rearrange-
ments and most are RANBP2-ALK positive. RRBP1-ALK® and
EML4-ALK®rearrangements have also beenreported.

There is no clear consensus on the treatment of EIMS. Surgical
resection is recommended when possible, but recurrence is
common.Recentsuccessesof ALK-inhibitorslikecrizotinib, ceri-
tinib, and alectinib in EIMS/IMT suggest their potential for the
disease treatments.” The effectiveness of other combination
therapies such as chemotherapy, radiotherapy, non-steroidal
anti-inflammatory drugs (NSAIDs), and steroids is uncertain in
thisraredisease.

Only two cases of IMT with metastasis to BM have been reported
in the previous literature.’® WBC counts were significantly
elevated in our case, prompting us to consider the possibility of
hematologic tumours or BM metastasis of tumours; however,
BM examination ruled out those assumptions and revealed the
diagnosis of LR. The surgery only removed retroperitoneal
tumours,andnochemotherapywasgiven.Iftherewerehemato-
logic tumours or EIMS tumours in the BM before surgery, those
tumours would still be present after surgery. Therefore, the BM
examination performed aftersurgery whenthe WBCroseagain,
could represent the status of the BM before surgery. The WBC
count rose to nearly 200x 10°/L before death, but it was uncer-
tain whether there was BM metastasis before the patient died.
Paraneoplasticleukemoidreaction(PLR)usually occursintermi-
nally metastatic tumours, suggesting a poor prognosis. Thereis
a negative correlation between the WBC count at the presenta-
tion and the peak WBC countwith survival in patients with PLR.™*
PLR may also be one of the markers of tumour recurrence. The
treatment of LR mainly lies in the treatment of the primary
disease. With the removal of the original disease, LR usually
improves on its own. For the patients with extremely high WBC
counts or severe clinical symptoms, hydroxyurea, hydration,
and alkalisation can be added to their treatment to prevent
organembolism caused by theleukocyte stasis.

Insummary, EIMSisahighly aggressive IMT variant. We present
here the first case of EIMS with LR, as well as the first case in
which pancreaticinfiltration occurred from the beginning of the
disease process. Since ALK rearrangements are found in all the
EIMS cases, the combination therapy of surgical resection and
crizotinib or other targeted drugs may be the potential treat-
ment. Disease understandingand study of EIMS among patholo-
gistsandcliniciansneedtobestrengthenedtoimprovetheprog-
nosisofthisdisease.
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