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Epithelioid inflammatory
myofibroblastic sarcoma: a case
report and brief literature review

Weidong Dou †, Yu Guan, Tao Liu, Hang Zheng, Shuo Feng,
Yingchao Wu, Xin Wang* and Zhanbing Liu*

Department of General Surgery, Peking University First Hospital, Peking University, Beijing, China
Epithelioid inflammatory myofibroblastic sarcoma (EIMS) is a rare variant of the

inflammatory myofibroblastic tumor, characterized by more aggressive clinical

course and nuclear membrane staining of anaplastic lymphoma kinase (ALK) with

ALK rearrangement. An elderly male came to the clinic because of an accidental

abdominal mass. Abdominal and pelvic enhanced CT revealed a tumor

apparently orginated from mesenchymal tissue. Subsequently, the abdominal

mass and multiple organ resection was performed, and the mass was

pathologically confirmed as EIMS. The patient developed Clavien-Dindo Grade

III postoperative complications and was discharged after his condition improved.

He received doxorubicin monotherapy after operation, but only one cycle was

administered due to severe vomiting. The follow-up of 5 months after operation

showed no evidence of recurrence. Given the rarity of EIMS, and ALk inhibitors

have a long and robust effect on patients with ALK gene tumors, it is very

important for clinicians to be familiar with the clinicopathological features of

EIMS, which will contribute to the accurate diagnosis of EIMS and

reduce misdiagnosis.
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Introduction

Inflammatory myofibroblastic tumor (IMT) is a distinctive mesenchymal-derived

tumor characterized by predominantly myofibroblastic spindle cells with inflammatory

infiltration, which may recur and rare metastasize (1). ALK rearrangement on chromosome

2p23 is found in 50% of IMT patients (2, 3). Epithelioid inflammatory myofibroblastic

sarcoma (EIMS), known as a variant of IMT, which was first described by Marino-Enriquez

in 2011 (4), exhibits malignant behavior, has a high likelihood of recurrence and is

associated with a poor prognosis (5, 6). Most of the literatures focus on the pathological

features of EIMS. Herein, we report a case of EIMS and review the previous literature to

summarize its clinical features and treatment progress.
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Case presentation

A 70-year-old man with a 10-year history of well-controlled

hypertension was hospitalized due to an incidentally discovered

abdominal mass. Physical examination revealed a large palpable mass

with tenderness in the left upper quadrant. Abdominal and pelvic

enhanced CT showed multiple soft-tissue density mass in the

abdominal cavity, 14.1 cm×14 cm× 10.5 cm, lobulated, invading the

stomach and pancreas. The tumor might come from the left upper

abdomen and jejunumwithmultiple metastasis in the abdominal cavity.

(Figure 1) Considering that the patient gradually developed incomplete

intestinal obstruction during hospitalization, after a multi-disciplinary

team (MDT) discussion, the patient accepted exploratory laparotomy,

abdominal mass resection, left hemicolectomy and involved distal

pancreatectomy, with splenic preservation. (Figure 2) Postoperative

pathology showed that the tumor cells were short spindle and oval,

and a large number of lymphocytes, plasma cells and eosinophils were

infiltrated in the stroma. FISH staining showed isolated ALK signal in

the nucleus. Based on the location, morphology, immunophenotype

and molecular detection, the tumor was considered to be epithelioid

inflammatory myofibroblastic sarcoma. The patient’s recovery was not

uneventful, with a grade B pancreatic fistula and bilateral pleural

effusion that improved after parenteral nutrition support, inhibition of

pancreatic enzyme activity and drainage. In addition, the patient often

experienced abdominal distension and occasional nausea

postprandially, but no obvious signs of obstruction were seen on the

postoperative plain CT scan of the abdomen and pelvis. The patient was

discharged with an abdominal drainage tube while he was able to eat

and move normally at 1 month after surgery.

One month after discharge, the abdominal drainage tube was

removed in the outpatient department, but the patient still felt

abdominal distension after eating. He received doxorubicin single-

drug chemotherapy, but the regime could not be continued due to

severe nausea and vomiting. He and his family were relatively

satisfied with the treatment and accepted the follow-up advice. The

patient was still alive without disease relapse at the 5-month follow-

up after operation.
Frontiers in Oncology 02
Discussion

Epithelioid inflammatory myofibroblastic sarcoma (EIMS) is a

malignant subtype of IMT, with high invasiveness and poor clinical

prognosis (4, 7). The exact incidence of EIMS is still unknown, due

to the rarity of EIMS, no large-scale, convincing clinical trial is

available, with only ~55 cases being reported to date (4–6, 8–33). In

this study, we describe an additional case of EIMS originating from

the abdomen. The clinical characteristics of these 56 EIMSs are

presented in Table 1.

The onset age of EIMSs ranges from 4 months to 76 years (with

mean age 31.6 years), and tends to occur in men and within the

abdominal cavity. The reported sites of involvement include the

liver (36), rectum, and transverse colon (37). The lung is also a

common site of involvement (34). In addition, rare sites such as

ovary (8), inguinal subcutaneous tissue (38), central nervous system

(39) and pericardium (9) have also been reported. In a review of the

previous literature, symptoms of EIMS have been associated with

tumor location without significant specificity. Instead of abdominal

pain and palpable masses, systemic fatigue and weight loss are the

main clinical manifestations in some patients (34). In addition,

dyspnea, cough, bleeding, repeated fever, and leukemia-like reaction

have been reported as the first symptoms.

The diagnosis of EIMS is challenging because of its rarity,

atypical clinical symptoms, and no characteristic findings on

imaging examination. Additionally, the low positive rate of

biopsy, and the atypical morphological features add to the

difficulty of diagnosis. Previous studies have also proposed

diagnostic criteria including: (1) round-to-epithelioid tumor cells;

(2) plentiful myxoid stroma with inflammatory infiltration; (3)

positive ALK immunohistochemical test (5). Nevertheless, the

diagnosis of EIMS based on histology or ALK expression alone

may be precarious as not all IMTs of epithelioid/round cell

morphology carry the genetic changes of EIMS (2), and some

mesenchymal tumors such as rhabdomyosarcoma, lipoma,

leiomyosarcoma, malignant peripheral nerve sheath tumor, Ewing

sarcoma/peripheral primitive neuroectodermal tumor, etc. may also
FIGURE 1

Computed tomography (CT) revealed multiple soft-tissue density masses in the left upper abdomen with unclear boundaries.
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TABLE 1 Clinical characteristics of 56 cases of epithelioid inflammatory myofibroblastic sarcoma.

case
age/
sex

site
size
(cm)

symptom treatment Recurrence Metastasis
Follow
up

Source

1 47/F
Mesentery of

colon
6.5

Abdominal pain
/distension

SE+RT + + DOD(4M) Wu.et al (22)

2 35/F gastric 4 fatigue, anorexia SE – –
NED
(10M)

Xu.P et al (19)

3 14/M retroperitoneal 18 abdominal pain SE + + DOD(3M) Wan.et al (25)

4 45/M
abdominal
cavity

20
Abdominal pain

/distension
SE+Alk i + NA DOD(NA) Jiang. et al (11)

5 8/M
abdominal
cavity

15.6 high fever SE NA NA DOD(8M)
Zhou. et al
(27)

6 46/F
abdominal
cavity

11
Abdominal pain

/distension
SE+Alk i+AI + +

DOD
(16M)

Zhang. et al
(28)

7 65/M Colon 9.3
Abdominal pain,
hematochezia

SE+TCM + +
AWD
(18M)

Bai. et al (29)

8 25/M right lung 6.9 high fever,cough ALK i+SE – +
AWD
(12M)

Singh. et al
(12)

9 21/M left lung 10 fatigue,anorexia SE+Alk i – + DOD(4M) Fu. et al (34)

10 43/F uterus 7.8
abnormal uterine

bleeding
SE – –

NED
(60M)

Collins. et al
(6)

11 22/M ileum 6 abdominal pain,fatigue SE+Alk i + +
AWD
(14M)

Hosokawa.
et al (15)

12 28/M
abdominal
cavity

NA
abdominal distension,

fatigue
ALK i + –

AWD
(20M)

Xu X.J.et al
(30)

(Continued)
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FIGURE 2

Grossly, the tumor is nodular, encapsulated, with gray-yellow cut surface and necrosis.
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TABLE 1 Continued

case
age/
sex

site
size
(cm)

symptom treatment Recurrence Metastasis
Follow
up

Source

13 26/M pelvic cavity 17
abdominal pain
/distension

CT+SE NA NA NA Du. et al (17)

14 0.4/F
abdominal
cavity

11.4 abdominal mass SE – – NED(6M)
Batool. et al
(31)

15 71/M omentum NA NA SE + –
AWD
(6M)

Garg. et al (26)

16 19/F lung 12.5 dyspnea, weight loss SE+Alk i + –
AWD
(12M)

Sarmiento.
et al (20)

17 19/F pelvic cavity 19
abdominal pain,nausea,

vomiting
SE + – DOD(3M) Li. et al (23)

18 39/M
Mesentery of

colon
15 dysuria SE+CT + –

AWD
(12M)

19 34/M liver 8 abdominal distension SE + –
DOD
(5.5M)

Lee. et al (10)

20 62/M
abdominal
cavity

25
NA

SE+CT + – DOD(2M)

21 76/F
abdominal
cavity

9
NA

SE + – DOD(4M)

22 30/M
abdominal
cavity

10
NA

SE + – DOD(8M)

23 16/F lung 8
NA SE+CT+RT

+ALK i
+ –

AWD
(48M)

24 42/M
abdominal
cavity

NA
NA

NA + –
AWD
(40M)

25 26/M
abdominal
cavity

NA
NA

NA + –
AWD
(16M)

26 39/F
abdominal
cavity

NA
NA

NA + +
AWD
(10M)

27 72/F temporal lobe 4.7 NA SE+ALK i + + NA

28 44/M
abdominal
cavity

NA abdominal pain SE+Alk i+CT + –
AWD
(28M)

Butrynski. et al
(18)

29 57/M thoracic cavity NA dyspnea Alki NA NA NA
Kozu Y. et al
(5)

30 15/F ovary NA Abdominal pain SE+Alk i+CT + –
AWD
(24M)

Fang. et al (8)

31 7/M
abdominal
cavity

NA Abdominal pain SE+CT + –
AWD
(5M)

Ma. et al (24)

32 0.7/M
abdominal
cavity

11 abdominal distention SE+CT + –
AWD
(5M)

33 35/F
abdominal
cavity

11
Abdominal mass,

weight loss
SE – – NED(6M)

Huang. et al
(21)

34 2/M Retroperitoneal 11 abdominal mass SE – –
NED
(36M)

Patel. et al (32)

35 42/F
abdominal
cavity

19
Abdominal pain/

distension
SE+Alk i + –

26M
(AWD)

Wang. et al
(13)

36 27/F groin 1.5 node SE – –
NED
(12M)

Gadeyne.et al
(35)

(Continued)
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have positive ALK cytoplasmic staining (40, 41). Consequently, it is

recommended that further detection of ALK rearrangements by

FISH, RT-PCR or next-generation sequencing(NGS) techniques be

performed to confirm the diagnosis of EIMS in cases with atypical

morphology or unusual immunoprofile.

Strong desmin positivity and perinuclear or cytoplasmic ALK

positivity were confirmed in all described EIMS cases (39).

Furthermore, ALK can be fused with multiple genes to form

different chromosomal rearrangements in IMT, including TPM3

and TPM4, CLTC, RAN-BP2, CARS, ATIC, and SEC31L1. The

most common form of EIMS is RANBP2-ALK fusion, which is
Frontiers in Oncology 05
characterized by nuclear membrane staining of ALK protein on

immunohistochemistry. RRBP1-ALK (10) fusion and EML4-ALK

(11) fusion have also been reported. According to the difference in

fusion gene and the location of fusion protein, the displayed

immunohistochemical positive pattern is different. Since RANBP2

was a macromolecular protein located in the nuclear pore, the positive

position of ALK protein fusion mode by immunohistochemistry was

located in the nuclear membrane. RRBP1 is a ribosomal binding

protein, and the positive position by RRBP1-ALK fusion

immunostaining is cytoplasmic and perinuclear. Both are associated

with more aggressive biological behavior and a worse prognosis (10,
TABLE 1 Continued

case
age/
sex

site
size
(cm)

symptom treatment Recurrence Metastasis
Follow
up

Source

37 55/F
abdominal
cavity

20 abdominal discomfort SE+CT – –
NED
(14M)

Rafee. et al
(14)

38 53/F pericardium NA dyspnea SE+CT + –
DOD
(2M)

Azad. et al (9)

39 NA sigmoid(colon) 11.9 Leukocytosis SE+ALKi NA NA NA Liu. et al (33)

40 14.7/NA pelvic cavity NA NA SE+Alk i + –
AWD
(72M)

Trahair T, et al
(16)

41 11.3/NA
abdominal
cavity

NA NA SE+Alk i – –
NED
(48M)

42 9.1/NA
abdominal
cavity

NA NA ALK i + –
DOD
(11M)

43 1.4/NA
abdominal
cavity

NA NA Alk i+SE – – NED(9M)

44 22/M
Mesentery of

colon
10.4 Abdominal pain, fever SE+Alk i – –

NED
(16M)

45 59/M mesentery 15 NA SE+CT + –
DOD
(12M)

Marino-
Enriquez A

46 41/M omentum 26 NA SE+CT+Alk i + +
NED
(40M)

.et al (4)

47 6/M omentum 10.5 NA SE+CT + –
AWD
(13M)

48 28/M mesentery NA NA NA NA NA NA

49 63/M mesentery 25.5 NA SE+CT + – DOD(3M)

50 42/M
abdominal
cavity

NA NA SE+CT + –
AWD
(13M)

51 0.7/M peritoneum 10 NA SE+CT+RT + –
DOD
(36M)

52 40/M peritoneum 8 NA SE+CT+RT + +
DOD
(28M)

53 31/F mesentery 17.5 NA SE+CT + –
DOD
(11M)

54 6/M
omentum,
mesentery

14 NA SE NA NA NA

55 39/M mesentery 15 NA SE NA NA NA

56 70/M
abdominal
cavity

14 NA SE+CT – – NED(5M) current case
ALKi, ALK inhibitor; AWD, alive with disease; CT, chemotherapy; DOD, dead of disease; NA, not available; NED, no evidence of disease; RT, radiation therapy; SE, surgical excision; AI.
–, No; +, Yes.
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12, 37). In addition, VCL-ALK gene fusion has also been reported in

the central nervous system EIMS (39).

The EMIS should be differentially diagnosed from other

disease as follows: (1) Anaplastic large cell tumor (ALCL),

especially the sarcomatoid variantis, the most difficult to

d i ff e r ent ia t e f rom EIMS because they have s imi l a r

histomorphology and are positive for ALK, CD30, and SMA

(42). However, RANBP2-ALK fusion and typical ALK nuclear

membrane expression pattern were not observed in ALCL, and

most of them were expressed in the cytomembrane and Golgi

apparatus. In addition, strong desmin positivity was absent in

ALCL.(2) High-grade leiomyosarcoma lack of typical expression

pattern of ALK in EIMS, but is generally accompanied with typical

histological features in focal region, that is spindle cells arranged

in bundles with red-stained cytoplasm and “cigar-shaped” nuclei

(3) A solid variant of alveolar rhabdomyosarcoma, often ALK-

positive (40), could usually be differentiated by histological

examination. It is generally homogeneous cytologically, with

inadequate cytoplasm, a lack of myxoid stroma, and prominent

neutrophils. Nuclear immunopositivity for myostatin (MYFF 4)

contributed to the diagnosis of rhabdomyosarcoma.(4)

Dedifferentiated liposarcoma, especially those showing an

“inflammatory MFH” pattern (43). Dedifferentiated liposarcoma

can also mimic conventional IMT (44, 45). In such cases,

overexpression of MDM2 can be misleading, as a high

proportion of IMTs show nuclear staining of MDM2 (3, 46),

however, the nuclear membrane staining for ALK is absent in

liposarcoma.(5) Gastrointestinal stromal tumor (GIST), although

epithelioid GISTs with inflammatory myxoid backgrounds

are rare, GISTs should be ruled out first for mesenchymal

tumors in the abdominal cavity, which can be identified by

immunohistochemistry CD117, CD34, and Dog-1. Furthermore,

GIST are associated with C-kit and PDGF-a mutations.

There is no consensus on the optimal treatment for EIMS, owing

to its rarity and high malignancy, and surgical resection is still

considered the primary treatment. However, recurrence is common

after resection (13, 36). Some previous reports indicated that

postoperative adjuvant chemotherapy or radiotherapy has no

distinct effect in the control of aggressive progression of EIMS (4,

14–16, 37). Postoperative immunotherapies have not yet been clearly

identified. Programmed cell death ligand 1 (PD-L1) is found to be

diffusely positive in some cases (17). The PD-1/PD-L1 axis has also

been reported to play an important role in the immune antitumor

response (47, 48). Therefore, a new immunomodulatory therapy

targeting the PD-1/PD-L1 pathway might be developed.

It is reported that crizotinib has strong and durable activity

against ALK-positive IMT (49, 50). Since ALK gene rearrangement

has been reported in all cases, ALK inhibitors such as crizotinib and

ceritinib may display unexpected therapeutic prospects for EIMS.

Butrynski et al. described for the first time the therapeutic effects of

crizotinib in patients with RANBP2-ALK fusion EIMS (18).

Trahair, T et al. suggested that crizotinib is tolerable and effective

in patients with life-threatening complications (16). Subsequent
Frontiers in Oncology 06
reports have also shown a relatively satisfactory effect of ALK

inhibitors in patients with EIMS (10, 15, 37). At the same time,

ALK negative patients didn’t respond (10, 19). However, long-term

reactions or responses are seldom seen and most patients with

EIMS experience disease relapse, progression, or metastasis within

three to six months after receiving crizotinib monotherapy (5, 20,

34). Furthermore, studies by Trahair, T et al. have shown that

patients with RANBP2-ALK rearrangement EIMS still relapse

despite a complete response to crizotinib initially (16). Alectinib,

a highly selective ALK inhibitor, has been shown to have a high

response rate and a long progression-free survival in patients with

ALK-positive lung cancer in Phase I/II studies, without severe

toxicity, even in patients who have failed treatment with

crizotinib. In a phase III study, compared with crizotinib,

alectinib showed superior efficacy and lower toxicity in primary

treatment of ALK-positive NSCLC, which may suggest a more

potent effect of aletinib-bick-zotinib in patients with EIMS.

CD30 positivity is another characteristic pathological feature of

EIMS (4, 16, 21, 22, 35), suggesting that brentukimab vedotin (BV),

a CD30-targeting antibody-drug conjugate, could be a potential

therapeutic option for EIMS. Additionally, Fordham, A.M. et al.

validated the potential of CD30 as a therapeutic target in EIMS, and

the combination therapy targeting CD30 and ALK at the time of

initial treatment was more effective than monotherapy or

combination therapy at the time of relapse, which also suggests

the potential of combination therapy in preventing recurrence or

treating ALKi-resistant EIMS disease (51).

Regarding the biological behavior of EIMS, of the 48 patients

with follow-up information, 18 (37.5%) died of the disease (15

within 1 year of diagnosis and 3 within 3 years of diagnosis), 19

(39.5%) were alive with the disease, and the remaining 11 (23%)

were well without evidence of disease. The median overall survival

was 12 months (mean 17.4 months). Furthermore, Only 8(16.7%)

patients were followed up without recurrence, disease progression

or metastasis. To date, clinicopathological factors associated with

the prognosis of EIMS are unknown. Multiple studies have

suggested that the aggressive course of the disease may be related

to intraperitoneal origin, large tumor size, epithelioid morphology

and RANBP2-ALK (2–4, 18, 23, 24).

Despite the favorable efficacy of ALK inhibitors such as

crizotinib in the treatment of EIMS, there are still many

unresolved issues that need to be further explored. For instance, it

is currently unclear whether crizotinib should be used as first-line

therapy or whether surgery should be performed before crizotinib

treatment to minimize tumor size. In our opinion, ALK inhibitor

therapy may be given priority to patients who need combined

multiple organ resection after preoperative evaluation, because such

patients usually have a poor prognosis and have many serious

postoperative complications (25, 34). One of the current issues to be

addressed is how to prevent or delay the development of resistance

to ALK inhibitors. Further studies are needed in patients with

EIMS. Moreover, further drug development is necessary to increase

the life expectancy of patients and alleviate the disease.
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Conclusion

In conclusion, we present a case of primary abdominal EIMS, a

highly aggressive variant of IMT characterized by epithelioid cell

morphology, often with inflammatory infiltration of neutrophils

and prominent perinuclear or nuclear membrane ALK staining. It

has a significant male advantage and appears in the intra-abdominal

region. The diagnosis of these tumors can be difficult due to

epithelioid morphological abnormalities, especially when the

tumor site is atypical. In addition, we show how this can be

distinguished from its histological mimicry. The detection of ALK

rearrangement by FISH, RT-PCR or NGS will contribute to further

clarify the diagnosis of EIMS. Furthermore, the idefication of EIMS

has important implications for clinical management, as ALK

inhibitors are critical and effective agents for EIMS treatment.
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49. Mossé YP, Voss SD, LimMS, Rolland D, Minard CG, Fox E, et al. Targeting ALK
with crizotinib in pediatric anaplastic large cell lymphoma and inflammatory
myofibroblastic tumor: A children's oncology group study. J Clin Oncol Off J Am Soc
Clin Oncol (2017) 35(28):3215–21. doi: 10.1200/JCO.2017.73.4830

50. Gambacorti-Passerini C, Orlov S, Zhang L, Braiteh F, Huang H, Esaki T, et al.
Long-term effects of crizotinib in ALK-positive tumors (excluding NSCLC): A phase 1b
open-label study. Am J Hematol (2018) 93(5):607–14. doi: 10.1002/ajh.25043

51. Fordham AM, Xie J, Gifford AJ, Wadham C, Morgan LT, Mould EVA, et al.
CD30 and ALK combination therapy has high therapeutic potency in RANBP2-ALK-
rearranged epithelioid inflammatory myofibroblastic sarcoma. Br J Cancer (2020) 123
(7):1101–13. doi: 10.1038/s41416-020-0996-2
frontiersin.org

https://doi.org/10.3892/ol.2018.8530
https://doi.org/10.1056/NEJMoa1007056
https://doi.org/10.3978/j.issn.2072-1439.2015.10.55
https://doi.org/10.3892/ol.2016.4082
https://doi.org/10.1002/gcc.10177
https://doi.org/10.1186/1746-1596-8-147
https://doi.org/10.29271/jcpsp.2022.09.1212
https://doi.org/10.4103/IJPM.IJPM_284_17
https://doi.org/10.1097/MD.0000000000002342
https://doi.org/10.3892/ol.2018.9865
https://doi.org/10.4322/acr.2021.288
https://doi.org/10.1016/j.cancergencyto.2007.04.004
https://doi.org/10.1016/j.cancergencyto.2007.04.004
https://doi.org/10.1016/j.asjsur.2020.03.010
https://doi.org/10.1186/s13000-015-0358-1
https://doi.org/10.1097/DAD.0000000000002096
https://doi.org/10.1016/j.humpath.2008.04.016
https://doi.org/10.1186/s13000-016-0517-z
https://doi.org/10.1111/his.14582
https://doi.org/10.1007/s10014-021-00416-z
https://doi.org/10.1007/s10014-021-00416-z
https://doi.org/10.1016/j.humpath.2003.12.004
https://doi.org/10.1016/j.humpath.2003.12.004
https://doi.org/10.1097/01.MP.0000026615.04130.1F
https://doi.org/10.1097/01.MP.0000026615.04130.1F
https://doi.org/10.1016/S0002-9440(10)61706-3
https://doi.org/10.1002/path.1579
https://doi.org/10.1136/jcp.2007.049387
https://doi.org/10.1097/PAS.0b013e3181db34d8
https://doi.org/10.1046/j.1365-2559.2003.01611.x
https://doi.org/10.2147/OTT.S135157
https://doi.org/10.1016/j.oraloncology.2014.04.003
https://doi.org/10.1016/j.oraloncology.2014.04.003
https://doi.org/10.1200/JCO.2017.73.4830
https://doi.org/10.1002/ajh.25043
https://doi.org/10.1038/s41416-020-0996-2
https://doi.org/10.3389/fonc.2023.1212529
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Epithelioid inflammatory myofibroblastic sarcoma: a case report and brief literature review
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


