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Abstract 
A 17 year old so far healthy young man presented with upper abdominal pain. Imaging with sonography, MRT and 
PET-CT demonstrated three solid mass in the duodenal mesentery, pancreatic corpus and tail and on the upper pole of the 
left kidney. Open biopsy of the mesenterial mass revealed an inflammatory myofibroblastic tumor which was ALK-1 
negative. Chemotherapy with vincristine, actinomycin D and cyclophosphamide was initiated and the imaging control 
after four cycles exhibited morphological and functional regression at all three mass locations. Surgery in curative 
intention was now performed and the nodules in the mesentery and the kidney were totally resected. The pancreas looked 
macroscopically normal and only biopsies were taken. Histology showed regressive fibrosis at all sites and no malignancy. 
The young man has now been well for now 50 months and follow-up imaging showed no sign of recurrence so far. 
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1 Introduction 
Inflammatory myofibroblastic tumors (IMT) can arise in virtually every location [1-4]. Multifocal appearance is rare and 
tumors involving the pancreas are even more rare [5, 6]. Most cases are localised in the lungs. Morphology is very 
heterogenous showing collagenous fibres, myofibroblasts, macrophages and lymphoplasmacellular infiltrates. The 
differentiation to sarcomas is difficult [7]. The etiology is unknown. Neoplastic, inflammatory reparative, posttraumatic 
and autoimmune induced processes have been discussed [5, 8]. IMT’s have intermediate potential to progression. 
Recurrences are frequent but metastasis is rare [9]. Surgical resection with clear margins is indicated whenever possible. 
Medically non-steroidal antiphlogistics have been administered and chemotherapy with anecdotal success. There is no 
clear therapeutic regimen so far. We report a case of an as yet successful therapy combining, biopsy, chemotherapy and 
surgery. 

2 Case report 
A 17 year old man presented with chronic left-sided upper abdominal pain. Nutritional measures showed no success and  
gastroscopy was normal. There was an elevation of the serum amylase (3.56 µkatal/l; normal: 0.42 µkatal/l - 1.92 µkatal/l), 



www.sciedu.ca/jbgc                                                                            Journal of Biomedical Graphics and Computing, 2014, Vol. 4, No. 1 

Published by Sciedu Press                                                                                                                                                                                     43

lipase (33.1 µkatal/l ; normal < 4.76 µkatal/l), and CrP (19 mg/l; normal < 5mg/l). Serum elastase and stool fat values were 
slightly elevated, otherwise no sign of endo- or exocrine pancreas insufficiency was noted. The serum tumor markers AFP, 
HCG, LDH, NSE were all normal as well as vanilline acid in the urine. Bone marrow aspiration was normal. 

The boy was admitted to our department with a suspicion of pancreatitis. CT-Scan showed three solid nodules in the 
abdomen: one in the pancreatic head and corpus measuring 3.8 cm × 8.8 cm, one measuring 5 cm × 5 cm in the duodenal 
mesentery ventro-caudal to the pancreas, and a hypodense solid structure 1 cm × 3 cm on the upper convexity of the left 
kidney (see Figure 1, Figure 2). 

Figure 1. Primary CT-Scan with multifocal 
IMT in the mesentery of the duodenum, the 
pancreas and the left kidney (Courtesy of H.-U. 
Berndt M.D., Radiology Wolgast)  

 

Figure 2. Sonographic Scan of the duodenal 
mass (Courtesy of R. Stenger, M. D. Ph. D., 
Department of Pediatric Intensive Care 
Greifswald)  

A surgical biopsy was taken from the mesenterial mass by laparotomy which revealed an inflammatory myofibroblastic 
tumor. ALK-1, was negative on immunohistochemistry. Reference pathology confirmed the diagnosis and after 
consultation of the German soft tissue sarcoma study group chemotherapy was initiated with a combination of Vincristin®, 
Actinomycin D® and Cyclophosfamid®. 

Side effects were nausea and vomiting (CTCAE II) which was successfully treated with Odansetron®, Dexamethason® 
und Aprepitant®, and a peripheral sensory neuropathy on the finger tips. 

After two cycles of chemotherapy the MRT exhibited a regression of the pancreatic mass down to 2.8 cm × 7.3 cm width 
with partly necrosis (see Figure 3). 

Two further cycles of chemotherapy were administered. Thereafter the PET-CT (280 MBq 18F-Fluordexoglycose) 
showed a further regression of the foci in the duodenal mesentery and the pancreas, but still with a considerable metabolic 
activity (see Figure 4, Figure 5). 
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Figure 3. MRT-Scan after two cycles of chemotherapy. A 
regression of the tumors in the duodenal mesentery and 
pancreas can be seen. (Courtesy of C. Weigel, M.D., 
Clinic of Radiology University Greifswald)  

 

Figure 4. PET-CT-Scan with high activity of the tumor in 
the duodenal mesentery. (Courtesy of H. Amthauer M.D. 
PhD., Charité Berlin, Dept. of Nuclear Medicine)  

 

Figure 5. PET-CT-Scan with high mass activity in 
pancreas and duodenal mesentery. (H. Amthauer M. D. 
PhD., University Magdeburg, Dept. of Nuclear Medicine)  

Surgery with curative intention was now performed and the tumor in the mesentery which was adjacent to the duodenum 
could be totally removed. The renal focus was resected by organ-sparing partial nephrectomy. 

After opening of the lesser sack the pancreas looked macroscopically normal. Therefore, only small biopsies were taken 
from the head and corpus. The postoperative course was totally uneventful. Histopathological examination of the 
mesenterial and renal focus revealed regressive sequelae of the IMT without signs of malignancy and in the pancreas only 
massive fibrosis. Six months after surgery the patient is well and free of disease as assessed by repeat MRT so far. 

3 Discussion 
The rare inflammatory myofibroblastic tumors can mimick malignant processes. Locations most frequently described are 
the lungs and orbita [3, 8, 10]. The first description of an IMT in the lung was by Philips in 1937. Multifocal occurrence 
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including stomach and pancreas have been described. In childhood IMT’s have been reported to arise in the liver, intestinal 
mesentery, retroperitoneal space and bladder [7, 8, 11-14]. 

Age distribution is from 10 months to 80 years with a median of 37 years. Males are affected more frequently with a factor 
of 2.9. Clinical symptoms are fever, anemia and loss of weight. 

Aetiopathogenesis is not clear yet. Numerous infections with grampositive cocci, Klebsiellae pneumoniae or E. coli have 
been discussed as well as viral or parasitic infections, immunologic or allergic reactions [15]. An accumulation of cases has 
been observed in the Asian area which raises the possibility of a genetic susceptibility. 

Histopathologically, IMT’s are characterised as a pseudosarcomatous inflammatory process in the soft tissue. The tumor 
consists of spindle cells with an infiltration of plasma cells, lymphocytes and eosinophils with fibrous connecting tissue in 
various distribution. Synonymous are plasma cell granuloma, histiocytoma, pseudolymphoma and fibroxanthoma. 
Diagnosis is not possible clinically or by imaging alone and can only be achieved by surgical biopsy. Differentiation with 
soft tissue sarcoma is difficult [15]: If myofibroblasts can be demonstrated by light microscopy and immunohistochemistry 
a myofibroblastic sarcoma must be diagnosed, even without a fibronexus [16]. Lymphoma can be diagnosed by 
immunohistochemical analysis of T- and B-cell subpopulations [5, 10, 17]. 

Imaging is performed in the first line by CT and MRT. In the MRT with fat-saturated T1-sequence the tumor can be 
visualized as a homogenous signal-poor process, and in the T2-sequence as an inhomogenous signal-rich tumor with 
ill-defined boundaries. In our case, the regression of the tumor after chemotherapy could be seen in the PET-CT (see 
Figure 4, Figure 5). Follow-up can also be performed using Doppler-sonography which shows the inhomogenity and 
hypoperfusion of the tumors [18]. 

It has been reported that approximately half of the IMT’s have gene mutations which activate the anaplastic lymphom 
kinase ALK (ALK-receptor tyrosinkinase gene on the short arm of chromosome 2/2 p23 [2, 5, 9, 19]. Similar to the anaplastic 
giant cell lymphomas ALK-positive and - negative IMT’s have different clinical and prognostic behaviour. ALK- positive 
IMT’s seem to have a tendency to occur in younger age groups and to early recurrence, whereas ALK-negative IMT’s 
occurred in higher age gropus and had a tendency to metastasis. In a recent report, a positive expression of ALK, which is 
a tyrosin kinase oncogene, is an argument to render the lesion to the low grade sarcomas [17]. 

After establishing the diagnosis a conservative approach with non-steroidal antiphlogistics has been advocated [13]. 
Complete surgical resection of all tumors, however, offers the only chance for cure [20]. Radical surgery should be 
attempted, whenever possible, without mutilating the frequently young patients. In our case the 4 cycle chemotherapy with 
Vincristin®, Actinomycin D® and Cyclophosfamid® before surgery was so efficient, that a organ-sparing resection of all 
known tumors could be achieved without the need to touch the pancreas. It remains to be elucidated, however, if our 
patient eventually remains free of disease over the years and if endo- or exocrine pancreatic insufficiency finally develops. 
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