[image: image7.png]// (]‘ World Journal of
¢ Gastroenterology




	Inflammatory pseudotumor of the colon causing intussusception: A case report and literature review

Yong Huang, Le-Ping Li, Jing Wang, Zeng-Jun Lun, Wei Li, Zhen Yang

	CITATION
	Huang Y, Li LP, Wang J, Lun ZJ, Li W, Yang Z. Inflammatory pseudotumor of the colon causing intussusception: A case report and literature review. World J Gastroenterol 2015; 21(2): 704-710

	URL
	http://www.wjgnet.com/1007-9327/full/v21/i2/704.htm

	DOI
	http://dx.doi.org/10.3748/wjg.v21.i2.704

	OPEN ACCESS
	Articles published by this Open-Access journal are distributed under the terms of the Creative Commons Attribution Non-commercial License, which permits use, distribution, and reproduction in any medium, provided the original work is properly cited, the use is non commercial and is otherwise in compliance with the license.

	CORE TIP
	Inflammatory pseudotumor (IPT) is a rare space-occupying lesion of unknown etiology that can mimic malignancy on clinic-radiological and pathological examination. We describe a rare case of ileocecal intussusception from clinically suspected malignancy of the right colon where the patient underwent right hemicolectomy. Histopathology of the resected specimen confirmed IPT of the colon. This patient was observed to have abnormally elevated total leukocyte count and platelets before and after surgery. We consider hemicolectomy as a safe treatment approach for colonic IPT and review the existing literature.

	KEY WORDS
	Inflammatory pseudotumor; Intussusception; Colon

	COPYRIGHT 
	© The Author(s) 2015. Published by Baishideng Publishing Group Inc. All rights reserved.

	COPYRIGHT LICENSE
	Order reprints or request permissions: bpgoffice@wjgnet.com

	NAME OF JOURNAL
	World Journal of Gastroenterology

	ISSN
	1007-9327 (print) 2219-2840 (online)

	PUBLISHER
	Baishideng Publishing Group Co., Limited, Flat C, 23/F., Lucky Plaza, 315-321 Lockhart Road, Wan Chai, Hong Kong, China 

	WEBSITE
	http://www.wjgnet.com


Name of journal: World Journal of Gastroenterology

ESPS Manuscript NO: 10876
Columns: CASE REPORT
Inflammatory pseudotumor of the colon causing intussusception: A case report and literature review

Yong Huang, Le-Ping Li, Jing Wang, Zeng-Jun Lun, Wei Li, Zhen Yang

Yong Huang, Le-Ping Li, Department of Gastrointestinal Surgery, Provincial Hospital Affiliated to Shandong University, Jinan 250021, Shandong Province, China

Yong Huang, Jing Wang, Zeng-Jun Lun, Wei Li, Zhen Yang, Department of General Surgery, Zao Zhuang Municipal Hospital, Zaozhuang 277101, Shandong Province, China
Author contributions: Huang Y and Li LP designed, organized and wrote the report; Huang Y, Wang J, Lun ZJ and Li W were the attending doctors for the patient; Yang Z performed the pathological examinations.

Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/
Correspondence to: Le-Ping Li, MD, Professor, Department of Gastrointestinal Surgery, Provincial Hospital Affiliated to Shandong University, No. 324, Jingwu Weiqi Road, Jinan 250021, Shandong Province, China. lileping@medmail.com.cn

Telephone: +86-531-68776050   Fax: +86-531-87068707
Received: April 23, 2014   Revised: June 18, 2014   Accepted: July 30, 2014
Peer-review started: April 24, 2014
First decision: May 29, 2014
Article in press: July 30, 2014
Published online: January 14, 2015
Abstract
Inflammatory pseudotumor (IPT) is a rare space-occupying lesion of unknown etiology that can mimic malignancy on clinic-radiological and pathological examination. We describe a rare case of ileocecal intussusception from clinically suspected malignancy of the right colon where the patient underwent right hemicolectomy. Histopathology of the resected specimen confirmed IPT of the colon. This patient was observed to have abnormally elevated total leukocyte count and platelets before and after surgery. In an adult with intussusception associated with an abdominal mass, the possibility of IPT of the colon should be considered. Considering the abnormally high total leukocyte and platelet counts and colonic IPT, it is necessary to prevent postoperative adverse effects due to these changes. Although IPT of the colon is usually a benign process, controversy regarding its management still exists. We consider hemicolectomy as a safe treatment approach for colonic IPT and review the existing literature.
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Core tip: Inflammatory pseudotumor (IPT) is a rare space-occupying lesion of unknown etiology that can mimic malignancy on clinic-radiological and pathological examination. We describe a rare case of ileocecal intussusception from clinically suspected malignancy of the right colon where the patient underwent right hemicolectomy. Histopathology of the resected specimen confirmed IPT of the colon. This patient was observed to have abnormally elevated total leukocyte count and platelets before and after surgery. We consider hemicolectomy as a safe treatment approach for colonic IPT and review the existing literature.
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INTRODUCTION

Inflammatory pseudotumor (IPT) is a reactive condition which occurs in many organs, including the lung which is the most common site of occurrence. IPT is also found in the central nervous system, major salivary glands, kidney, liver, omentum, ovary, larynx, urinary bladder, breast, pancreas, spleen, lymph nodes, skin, soft tissues, and orbit[1]. IPT is a benign tumor and represents a rare lesion with uncertain etiopathogenesis[2]. According to the location of the lesion, the clinical symptoms of IPT are diverse, and include a mass, fever, weight loss, malaise, pain and site-specific symptoms[3]. However, IPT of the colon is seldom found, and ileocecal intussusception is a rare complication of colonic IPT. We describe a rare case of ileocecal intussusception from clinically suspected malignancy of the right colon where the patient underwent right hemicolectomy. Histopathology of the resected specimen subsequently confirmed IPT of the colon and the outcome was favorable.

CASE REPORT

A 37-year-old Chinese male was referred to our Hospital with a 7-d history of intermittent abdominal pain and fever. He did not present any changes in his bowel habits, nausea or vomiting. His past medical history was unremarkable.

On admission, his axillary temperature was 37.2 ℃, heart rate was 82 beats per minute, and blood pressure was 140/90 mmHg. Physical examination showed right lower quadrant tenderness, slight rebound tenderness and localized muscle tension, no mass, shifting dullness negative, bowel sounds slightly active and reduced gurgling sounds.

His hemoglobin (HGB), total leukocyte count, platelet count and neutrophils were 134 g/L (reference range: 130-175 g/L), 13.3 × 109/L (reference range: 3.5-9.5 × 109/L), 533 × 109/L (reference range: 125-350 × 109/L) and 86.4% (reference range: 40%-75%), respectively. His random blood glucose was 7.10 mmol/L and his liver and kidney function tests were within normal limits. The patient had normal coagulation and no hepatitis B, hepatitis C, syphilis or HIV. Ultrasound examination of the abdomen showed an upper abdominal solid mass and possible intussusception (Figure 1). Computerized tomographic (CT) examination of the abdomen revealed intussusception in the right lower quadrant, possible colonic neoplasms and a right renal cyst (Figure 2). Chest X-ray showed no heart or lung abnormalities.

The patient underwent an emergency exploratory laparotomy with the presumptive diagnosis of intussusception, possible colonic neoplasms and localized peritonitis. Operative findings demonstrated a well-circumscribed, firm mass approximately 6 cm in diameter arising from the central ascending colon, intussusception and edema of the appendix. Intussusception was detected in the right abdomen and involved the terminal ileum and cecum and it could not be reset although no bowel necrosis was present. A few pieces of crisp lymph nodes (maximum diameter approximately 1.5 cm) were detected in the right mesocolon, the roots of the ileocolon and superior colic artery (Figure 3). The patient underwent right hemicolectomy with the intraoperative diagnosis of ileocecal intussusception, colonic neoplasms and localized peritonitis. Histological examination showed that the mass section diameter was about 5 cm, and the incisal surface was gray with a hard texture; microscopic examination revealed a large number of fibroblasts, myofibroblast proliferation, inflammatory changes and no tumor cells (Figure 4A and B). Immunohistochemical staining for smooth muscle actin (SMA) was positive in the colonic mass (Figure 5). The histopathologic diagnosis was colonic IPT. Histopathologic examination also showed enlarged lymph nodes, follicular hyperplasia, and a significantly expanded germinal center; the histopathologic diagnosis was reactive lymphoid hyperplasia.

On postoperative day 2, HGB, total leukocyte count, platelet count, and neutrophils were 146 g/L, 24.1 × 109/L, 666 × 109/L and 90.0%, respectively. Considering the high risk of thrombosis due to the abnormally elevated platelet count, aspirin was administered to inhibit platelet aggregation. The dynamic changes in routine blood samples on postoperative day 6, 10 and 13 are shown in Figure 6A and B. During the course of leukocytosis/thrombocytosis, the patient did not have infectious signs (fever, abscess formation, etc.) and had undetectable C-reactive protein. Serology results showed that serum immunoglobulin G4 (IgG4) was 0.349 g/L (reference range: 0.03-2.01 g/L). Although the patient showed abnormal routine blood samples, the postoperative course was uneventful and he was discharged from hospital on postoperative day 14 and given aspirin to inhibit platelet aggregation. On postoperative day 33, his HGB, total leukocyte count, platelet count and neutrophils were 132 g/L, 11.1 × 109/L, 428 × 109/L and 61.4%, respectively. The dynamic changes in routine blood before and after surgery are shown in Figure 6 A and B. On postoperative day 220, his HGB, total leukocyte count, platelet count and neutrophils were 154 g/L, 7.6 × 109/L, 312 × 109/L and 50.3%, respectively. The patient was free of symptoms 7 mo after surgery with normal laboratory findings.

DISCUSSION
The etiology and pathogenesis of IPT are unknown[4]. The mechanism of IPT etiology may be due to infections, intraparenchymal hemorrhage or an autoimmune etiology[5]. Microorganisms including Bacteroides caccae, Actinomyces, Klebsiella, Escherichia coli, Gram-positive cocci, B-hemolytic Streptococcus[6] and Mycobacterium tuberculosis[7,8] have been found in many reports of IPT. However, in other reports of IPT, no causative microorganisms were found and an association between IPT and hepatopancreatobiliary autoimmune diseases, such as IgG4 sclerosing cholangitis was indicated[9]. In this case, the past medical history of the patient was unremarkable and serology results for serum IgG4 were within normal limits. Considering the abnormally elevated total leukocyte count, the etiology of colonic IPT in this patient may be associated with infection. It is regrettable that the patient, who underwent emergency surgery, did not also undergo tests for tuberculosis and other infections during the preoperative examination.

As a quasi-neoplastic lesion, the histological characteristics of IPT include a heterogeneous population of acute and chronic inflammatory cells, particularly plasma cells, macrophages and fibroblasts, accompanied by areas of fibrosis and necrosis[10]. The microscopic appearance varies from case to case. This entity has been called many different names, including plasma cell granuloma, inflammatory myofibroblastic tumor and most commonly inflammatory pseudotumor[11]. In this case, microscopic examination revealed a large number of fibroblasts, myofibroblast proliferation, inflammatory changes and no tumor cells. Immunohistochemical staining of SMA was positive in the colonic mass. The histopathologic diagnosis was colonic IPT.

Early cases of lesions classified as IPTs focused on pulmonary lesions[7,12] which were possibly more common than extrapulmonary lesions. Over the years, IPTs have also been reported at various other sites[3,13]. However, an extensive review of the literature using the PubMed database from 1994 to 2014 found only 18 cases of IPTs originating from the colon[14-29] (Table 1) and only 1 case of colonic IPT causing intussusception[16]. IPT of the colon is an extremely rare process and this unexpected lesion tends to arise from an erroneous impression of malignancy[16].

IPT is often incidentally detected on imaging studies without clinical symptoms or during diagnostic evaluation for unexplained fever, weight loss or anemia[16]. The clinical symptoms of IPT are diverse and depend on the location of the lesion. Patients with intra-abdominal tumor most commonly present with abdominal pain, a palpable mass or occasionally, with intestinal obstruction[3,13]. In this case, the patient presented with intermittent abdominal pain resulting from intussusception. In addition, due to its rarity in adults, when intussusception is diagnosed, it strongly suggests the presence of a malignant condition of either primary or metastatic origin[16]. The probability of malignancy, usually adenocarcinoma, is greater for those cases occurring in the colon[30]. In this case, the patient underwent acute exploratory laparotomy with the presumptive diagnosis of intussusception, possible colonic neoplasms and localized peritonitis. Due to cecum and ascending colon of inter-peritoneal viscera and ileum of intra-peritoneal viscera in this patient, the tumor in the central ascending colon caused bowel disorders and resulted in ileo-cecal intussusception instead of colo-colic intussusception.

IPT often cannot be differentiated clinically or radiologically from other more aggressive neoplasms, and the accurate diagnosis is based on histopathologic examination. The general appearance of abdominal IPT on ultrasound scan and tomographic scans is a well-circumscribed mass of soft tissue density producing displacement or invasion of the adjacent tissues with a homogenous echo pattern[31]. Because the radiologic findings are variable and nonspecific, it is difficult to diagnose IPT before surgery. Inconsistent radiologic images may be caused by the different degrees of inflammation and various proportions of fibrotic content within the tumor. Jeong et al[16] first reported 18F-FDG Positron Emission Tomography/Computerized tomography (PET/CT) in the detection of intussusception due to IPT in the colon. PET/CT application in the clinic is limited due to its high cost. In this case, CT examination of the abdomen showed intussusception in the right lower quadrant, possible colonic neoplasms and a renal cyst. The diagnosis of IPT of the colon cannot be confirmed by preoperative examination. The patient underwent acute exploratory laparotomy with the presumptive diagnosis of intussusception, possible colonic neoplasms and localized peritonitis. Due to the firm mass arising from the central ascending colon and a few pieces of crisp lymph nodes, the patient underwent right hemicolectomy. The histopathologic diagnosis was IPT of the colon.

Patients who have IgG4-related mass lesions with dysplastic and malignant tumors endoscopically and radiographically, can undergo unnecessary invasive therapy including resection[32]. IgG4-related IPT may respond to conservative treatment with steroids[32]. However, the diagnosis of IPT is difficult due to its rarity, and the clinical history and radiographic findings lead to a high level of suspicion of a true neoplasm[5]. Generally, IPTs have a benign behavior with occasional spontaneous regression, but occasionally they have been reported to recur, metastasize, and undergo sarcomatous transformation[5]. IPT of the spleen may be diagnosed accurately by fine needle aspiration (FNA)[33]. Kawaguchi et al[34] also reported IPTs of the liver and spleen diagnosed by percutaneous needle biopsy. However, careful use of FNA biopsy is required in suspected intestinal IPT, as this invasive examination may cause intestinal perforation, and IPT is often misdiagnosed in pathology due to its heterogeneity and diversity. In order to avoid misdiagnosis, the patient with undiagnosed intestinal IPT should undergo exploratory laparotomy to confirm the diagnosis.

Dynamic changes in routine blood samples were noted in our patient before and after surgery. It was interesting that abnormally elevated total leukocyte count and platelets were observed before and after surgery, and these levels gradually returned to near normal with postoperative recovery of the patient. When a patient with a colon mass is observed to have abnormally elevated total leukocyte count and platelets before surgery, the diagnostic possibility of colonic IPT should be considered. Considering the abnormally high total leukocyte count and platelet count and colonic IPT, it is necessary to prevent postoperative adverse effects due to these changes. The reason for these changes is not clear. Cytokines are possibly involved in the pathogenesis of IPT[35]. Cytokines such as IL-6 and cyclin D1 probably have a paracrine action and sustain myofibroblastic growth[35]. Preoperative leukocytosis and thrombocytosis may be related to the common stimulation by inflammatory cytokines (such as IL-6) in IPT and the hematopoietic system, however, early postoperative leukocytosis and thrombocytosis may be related to surgery and anesthesia-induced trauma. The decline in late postoperative total leukocyte count and platelets is slow, late postoperative near-normal total leukocyte count and platelets may be related to removal of the IPT or the involvement of other factors. There is another possibility, in that the abnormal laboratory data is not related to IPT at all. Specific mechanisms related to the abnormally high total leukocyte count, platelet count and colonic IPT require further study.

IPT of the colon should be considered a diagnostic possibility in an adult who has an intussusception associated with an abdominal mass and has an abnormally elevated total leukocyte count and platelets before and after surgery. IPT is a rare entity that can occur in the colon in association with other inflammatory diseases. The symptoms of IPT are nonspecific, and its diagnosis is intriguing. Surgical resection is necessary and safe in many patients with IPT of the colon. Considering the abnormally high total leukocyte count and platelet changes and colonic IPT, it is necessary to prevent postoperative adverse effects due to these changes. This case report is a significant contribution to the controversy surrounding this medical problem.
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COMMENTS
Case characteristics
A 37-year-old Chinese male presented with a 7-d history of intermittent abdominal pain and fever.

Clinical diagnosis

Physical examination showed right lower quadrant tenderness, slight rebound tenderness and localized muscle tension, no mass, shifting dullness negative, bowel sounds slightly active and reduced gurgling sounds.

Differential diagnosis

The differential diagnosis included acute appendicitis, colonic neoplasms and right iliac fossa neoplasms.

Laboratory diagnosis

HGB, total leukocyte count, platelet count and neutrophils were 134 g/L, 13.3 × 109/L, 533 × 109/L and 86.4%, respectively: and liver and kidney function tests were within normal limits.

Imaging diagnosis

Ultrasound examination of the abdomen showed an upper abdominal solid mass and possible intussusception, and computed tomography examination of the abdomen revealed intussusception in the right lower quadrant, possible colonic neoplasms and a right renal cyst.

Pathological diagnosis

The histopathologic diagnosis was colonic inflammatory pseudotumor (IPT), which was smooth muscle actin positive.

Treatment

The patient underwent acute right hemicolectomy with the intraoperative diagnosis of ileocecal intussusception, colonic neoplasms and localized peritonitis.

Related reports

IPT is a rare space-occupying lesion of unknown etiology that can mimic malignancy on clinic-radiological and pathological examination, and its diagnosis is intriguing. Surgical resection is necessary and safe in many patients with IPT of the colon.

Term explanation

Fine needle aspiration is a method that is used for the diagnosis of solid tumors.

Experiences and lessons

This case report not only represents a rare case of ileocecal intussusception induced by colonic IPT where the patient underwent right hemicolectomy, but also revealed abnormally elevated total leukocyte count and platelets before and after surgery.

Peer review

This article presents a rare case of ileocecal intussusception induced by colonic IPT.
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FIGURE LEGENDS

Figure 1  Ultrasound examination of the abdomen showed an upper abdominal solid mass and possible intussusception.
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Figure 2  Abdominal computed tomography revealed an intussusception in the right lower quadrant and possible colonic neoplasms.
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Figure 3  Schematic showing the inflammatory pseudotumor in the central ascending colon, ileocecal intussusception and enlarged lymph nodes.
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Figure 4  Microscopic examination revealed a large number of fibroblasts, myofibroblast proliferation and inflammatory changes. HE staining, A: magnification × 40; B: magnification × 400.
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Figure 5  Immunohistochemical staining of smooth muscle actin protein was positive in the colonic mass (magnification × 400).
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Figure 6  Dynamic changes in routine blood sample. A: Total leukocyte count (× 109/L); B: Blood platelet count (× 109/L) before and after surgery.
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Table 1  Studies on colonic inflammatory pseudotumor in PubMed database from 1994 to 2014


Position of colonic IPT �
Patient number �
Ref. �
�
Indefinite �
2 �
Aalbers et al[14], 1999; Velitchkov et al[15], 2000 �
�
Descending colon �
1 �
Jeong et al[16], 2011 �
�
Transverse and descending colon �
1 �
Fosi et al[17], 2014 �
�
Cecal and sigmoid flexure �
2 �
Chetty et al[18], 2011 �
�
A mass in the right iliac fossa, IPT infiltrating ileocecal valve �
1 �
Salgado-Sánchez et al[19], 2003 �
�
Sigmoid �
3 �
Rosenbaum et al[20], 2000; De Monti et al[21], 1997; Wendum et al[22], 1994 �
�
Terminal ileum, cecum, and ascending colon �
1 �
Cviko et al[23], 1999 �
�
Urinary bladder and Sigmoid colon �
1 �
Saito et al[24], 1999 �
�
Colon and rectum �
2 �
Sanders et al[25], 2001 �
�
Diverticular disease of the sigmoid �
1 �
Timofeev et al[26], 2000 �
�
Transverse colon �
2 �
Díaz Morant et al[27], 1999; Ohno et al[28], 1998 �
�
Cecum �
1 �
Yoshikawa et al[29], 1994 �
�
IPT: Inflammatory pseudotumor.
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