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Abstract 

AIM: To examine the correlation between the severity of venous calcifications and the clinical symptoms of phlebosclerotic colitis.
METHODS: This was a retrospective study. The data, including the numbers of episodes of active disease, were collected from the medical records at Taipei Veterans General Hospital and Wei Gong Memorial Hospital in Taiwan between January 2005 and December 2014. All computed tomography images with or without contrast enhancement were obtained using a multiple detector computed tomography scanner. The scanning range reached from the dome of the diaphragm to the pelvis. The severity of calcification at the tributaries of the portal vein was measured using a four-grade scoring system of the calcification of phlebosclerotic colitis. The episodes of active disease were defined as symptoms of fever, abdominal pain, severe constipation, bowel obstruction, vomiting or diarrhea based on a review of the medical records. Spearman’s correlation analysis was used to examine the correlation between the numbers of episodes of active disease and the severity of the calcification of the mesenteric veins.
RESULTS: More than 3000 cases were reviewed from 2005 to 2014, and a total of 12 patients from Taipei Veterans General Hospital and Wei Gong Memorial Hospital were enrolled according to our inclusion criteria. Among these 12 patients, the mean age of the six males and the six females was 61.8 ± 11.5 years. All patients exhibited typical imaging characteristics, consisting of threadlike calcifications and colonic wall thickening in the standard radiographs and calcifications along the colonic and mesenteric vessels or associated with colonic wall thickening and adjacent fat stranding in the computed tomography images. The median score of the severity of the venous calcifications was 18 ± 13, and the median number of active disease episodes was 1 ± 1.75. Spearman’s correlation analysis revealed that the number of episodes of active phlebosclerotic colitis disease significantly positively correlated with the severity of the calcification of the mesenteric veins (rho = 0.619, P < 0.05). 
CONCLUSION: The extent of mesenteric venous calcification is strongly associated with the number of episodes of active disease among patients with phlebosclerotic colitis.
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Core tip: Phlebosclerotic colitis, which is almost exclusively observed in the Asian population, is a rare condition of ischemic colitis associated with the sclerosis and calcification of the mesenteric venous wall, resulting in the preferential involvement of the right hemicolon and complications during a relatively chronic clinical course. We reviewed the medical records and examined the correlation between the severity of venous calcifications and the clinical symptoms of phlebosclerotic colitis observed on computed tomography images. According to our findings, the extent of mesenteric venous calcifications strongly positively correlates with the number of episodes of active disease.
Yen TS, Liu CA, Chiu NC, Chiou YY, Chou YH, Chang CY. Relationship between the severity of venous calcifications and the symptoms of phlebosclerotic colitis. World J Gastroenterol 2015; In press

INTRODUCTION

Ischemic bowel disease is a heterogeneous group of disorders that displays a common characteristic of bowel hypoxia caused by alterations in blood flow and is typically evoked by arterial thromboembolic disease[1]. However, disturbed venous return may also result in colitis[2]. Phlebosclerotic colitis, which is almost exclusively observed in the Asian population[3-7], is a rare condition of ischemic colitis associated with the sclerosis and calcification of the mesenteric venous wall. Phlebosclerotic colitis preferentially involves the right hemicolon[8], and its clinical course is relatively chronic[9,10]. The common clinical symptoms caused by phlebosclerotic colitis are nonspecific and include abdominal pain, diarrhea or bloody stool[8]. The severity of venous calcification, which is an imaging finding that is specific to phlebosclerotic colitis[11], based on radiography increases gradually and progresses in the caudal direction[12,13]. Pathological examination may reveal various degrees of occlusion of the affected venous lumen[14]. We therefore hypothesized that the severity of venous calcification positively correlates with clinical symptoms. Thus, the objective of this study was to examine the correlation between the severity of venous calcifications and the number of active episodes involving the clinical symptoms of phlebosclerotic colitis.
MATERIALS AND METHODS
This is a retrospective study, and the data were collected from the medical records at Taipei Veterans General Hospital and Wei Gong Memorial Hospital between January 2005 and December 2014. Written informed consent was waived.
Patient selection

We retrospectively reviewed the medical records for patients who fulfilled the following inclusion criteria: (1) at least one complete abdominal computed tomography (CT) exam with or without intravenous contrast medium injection; and (2) calcification at tributaries of the superior mesenteric veins. 

Computed tomography acquisition

All CT images with or without contrast enhancement were obtained using a multiple detector CT scanner. The scanning range reached from the dome of the diaphragm to the pelvis. For dual-phase contrast enhanced CT images, nonionic contrast material was administered intravascularly using an automated injector at a rate of 1.5-2 mL/s during a single breath-hold. The axial and coronal images were reconstructed in 5-mm-thick intervals. 

Assessment of calcification severity

The CT imaging findings were assessed by 2 radiologists (with 4 and 10 years of clinical experience, respectively). The threshold value for calcification was set at 130 Hounsfield units (HU) according to the typically used value of 130 HU for the Agatston score[15]. For patients who underwent multiple CT scans, the most recent CT scan was evaluated. The severity of calcification at the tributaries of the portal vein was measured using a 4-grade scoring system of the calcification of phlebosclerotic colitis[16] (Table 3; a schematic of the calcification score calculation is depicted in Figure 1). 

Episodes of active disease

The episodes of active disease were defined as symptoms of fever, abdominal pain, severe constipation, bowel obstruction, vomiting, and diarrhea based on a review of the medical records. 
Statistical analysis 

All data were analyzed using SPSS (Statistical Package for the Social Sciences) Version 22.0 software (IBM, Armonk, NY). Descriptive statistics of the distributions of the demographic and clinical characteristics of the patients exhibiting calcification at the tributaries of the portal vein from the continuous data are presented as median values and interquartile ranges, and the statistics from the categorical data are presented as the numbers and frequencies of observations. Spearman’s correlation analysis was used to examine the correlation between the number of active disease episodes and the severity of mesenteric vein calcification. A two-tailed P value of less than 0.05 was considered to indicate a significant correlation between the variables.

RESULTS

More than 3000 cases were reviewed, and a total of 12 patients were enrolled according to the inclusion criteria. Among these 12 patients, the 6 males and the 6 females were a mean age of 61.8 years, ranging from 49 to 85 years old. No patient underwent surgical intervention. Seventy-five percent of the patients exhibited symptoms of phlebosclerotic colitis, and the number of episodes of active disease ranged from 0 to 27 [1 ± 1.75, median ± interquartile range (IQR)] (Table 1). All patients exhibited linear calcification on CT, and the scores for the severity of venous calcification ranged from 9 to 33 (18 ± 13, median ± IQR). Table 2 shows the imaging findings for these patients. Based on the imaging findings, 10 patients displayed threadlike calcifications (Figure 2) on conventional radiographs, eight patients exhibited colonic wall thickening in CT studies (Figure 3), and one patient displayed typical characteristics, which was thumb-printing appearance, based on barium follow-thourgh study (Figure 4). One patient received a colonoscopic examination, and the findings revealed a typical ischemic change in the ascending colon (Figure 5). Three patients exhibited no apparent symptoms; however, the CT imaging findings of these three asymptomatic patients were bowel wall thickening and fat stranding at the paracolic gutters of the involved colon (Figure 6), which were typical imaging characteristics of this rare disease.
The dispersion diagram (Figure 7) displays the relationship between the number of active disease episodes and the severity of mesenteric venous calcification. Spearman correlation analysis showed that the number of episodes of active disease significantly correlated with the severity of mesenteric venous calcification (rho = 0.619, P < 0.05). 

DISCUSSION

Ischemic colitis is caused by a disturbance in the blood supply and is evoked by arterial thromboembolic disease; however, phlebosclerotic colitis affects regions of the colon displaying aberrant venous drainage into the superior mesenteric vein. The first description of phlebosclerotic colitis was in a Japanese study in 1991[5]. The clinical course of phlebosclerotic colitis is chronic, and its clinical symptoms, such as fever, abdominal pain, severe constipation, bowel obstruction, vomiting, and diarrhea, are attributable to the ischemic change in the colon secondary to the sclerosis of the draining veins. Several additional severe symptoms, such as bowel obstruction, bowel perforation, bloody diarrhea, and abscess formation[17], occur over time. However, the etiology and risk factors for sclerosis in the tributaries of the superior mesenteric vein remain unclear. Six patients with phlebosclerotic colitis in our studies suffered from end-stage renal disease (ESRD), all of whom ingested Chinese herbs for different periods. The incidence of ESRD in Taiwan is the highest in the world, and there is an evidence that Chinese herb nephropathy is a significant cause of ESRD in Taiwan[18,19]. Chang et al[20] indicated that these absorbed substances enter the venous return, potentially damaging veins. Moreover, several studies[20-22] reported that certain substances or toxins from ingested Chinese herbs may contribute to phlebosclerotic colitis. Therefore, we propose that ESRD correlates with phlebosclerotic colitis. The relationship between ESRD and phlebosclerotic colitis requires further investigation. Although Chang et al[20] reported 5 phlebosclerotic colitis cases with a history of herbal ingestion, the hypothesis that herb ingestion contributes to phlebosclerotic colitis requires further investigation. Regarding the medical history, the laboratory findings, and the family history of the 12 examined patients, no notable etiologies or risk factors were detected. 
The clinical diagnosis of phlebosclerotic colitis is typically based on a combination of symptoms and clinical, radiological, and endoscopic findings. The typical findings from a barium enema are the disappearance of the semilunar folds, luminal narrowing and a thumbprint-like appearance[8,11]. On conventional radiographs, threadlike calcification in the right hemicolon is a pathognomonic imaging finding. CT scans are more reliable for detecting mesenteric venous calcification[23] and colonic wall thickening. Several angiographic findings, such as narrowing and irregularity of the marginal arteries with tortuous vasa recta[23] and delayed venous return[14,25] with or without developed collateral veins[25], have been reported. 

In the present study, although 3 patients exhibited no apparent clinical episodes of active disease, their CT imaging findings were typical of this disease (Figure 6). In contrast, patients at the early stage of this disease may exhibit no substantial calcification based on imaging or microscopic examination[26]. 

One patient in our study experienced the recurrent symptoms of abdominal pain, constipation, nausea and vomiting many times since 2003. The CT exam conducted in 2005 only revealed a dilated ascending colon without calcification at the mesenteric veins. The barium enema performed in 2006 revealed a loss of haustration in the ascending colon, the transverse colon, and the proximal descending colon and a thumbprint-like appearance of the ascending colon. Colitis with unknown etiology was observed. The severity of colonic wall thickening and calcification in the portal vein tributaries increased in serial CT studies performed in 2005, 2009, 2010 and 2012 (Figure 8). However, the diagnosis of phlebosclerotic colitis was initially determined in 2010 according to typical imaging findings and clinical symptoms. The CT exams of patients with phlebosclerotic colitis may display nonspecific findings, and thus, accurate diagnosis during the early stage of this disease is difficult. 
In this study, Spearman’s correlation analysis was used to examine the relationship between the clinical symptoms of phlebosclerotic colitis and the severity of venous calcifications based on the imaging data. The results indicated that more severe mesenteric venous calcification was associated with more numerous clinical symptoms.
The major limitation of this study is the small case number. In addition, because these patients may have experienced mild clinical symptoms[26], they may not have visited the hospital or their condition may have been misdiagnosed as diarrhea or constipation by a clinician. Even if patients visit the hospital and receive an imaging examination, calcification in the colonic wall or along the tributaries of the superior mesenteric vein may not have occurred during the early stage of this disease. Some asymptomatic patients exhibiting typical imaging characteristics may experience symptoms during an extended follow-up duration.
Previously, the majority of phlebosclerotic colitis patients underwent surgery; however, at present, conservative treatment with close follow-up is preferred if there are no signs of bowel compromise[27-29]. Surgery has been suggested for patients with severe complications, such as intestinal obstruction, perforation, peritonitis and sepsis. The patients in our study received only conservative treatment because they lacked any complications that would require surgical treatment.

In conclusion, radiologic findings play a crucial role in diagnosing phlebosclerotic colitis, and a CT study is the most useful diagnostic tool for evaluating the severity of mesenteric venous calcification. The extent of mesenteric venous calcification is strongly positively associated with the number of episodes of active disease.
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Figure 1 Schematic figure for calculating calcification score. Calcifications (grey dots) at two straight veins, one marginal vein, and one main branch of mesenteric vein are noted. The proximal ends of main branches of mesenteric veins are not involved. So the calcification score in this case is calculated as 2 × 1 + 1 × 2 + 1 × 3 + 0 × 4 = 7.
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Figure 2 Kidney ureter bladder and non-contrast enhanced computed tomography. A 56-year-old male suffered from right upper quadrant abdominal pain and fever. A: The kidney ureter bladder showed threadlike calcifications (arrows) at right abdomen; B: The non-contrast enhanced computed tomography study revealed calcifications (arrows) at tributaries of mesenteric vein and wall thickening of ascending colon. The diagnosis is phlebosclerotic colitis with active episode.
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Figure 3 IV-contrast enhanced computed tomography with oral contrast ingestion. A 59-year-old male came to emergency room with fever and tenderness at right lower abdomen. The contrast enhanced computed tomography shows wall thickening at the ascending colon and calcifications at straight veins, marginal veins and main branch of mesenteric vein, suggestive with phlebosclerotic colitis. 
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Figure 4 Barium follow-through study and IV-contrast enhanced computed tomography. A-54-year old female suffered from abdominal pain and constipation. A: The contrast enhanced abdominal computed tomography shows calcifications at tributaries of mesenteric vein and dilatation of ascending colon; B: The barium follow-through study done after discharge shows thumb-printing appearance (arrows) at ascending colon; C: The close view of cone compression.
A

[image: image8.png]



B

[image: image9.png]



C

[image: image10.png]



Figure 5 Colonoscopy and plain-film radiographs of the abdomen of seven cases. A: Cobble stone appearance in colonoscopy is noted; B: A polyp in ascending colon was noted and biopsy was done. The pathology report revealed granulation tissue with heavy chronic inflammatory cells infiltration; C: KUB shows threadlike calcifications (arrows) at right abdomen with bowel obstruction.
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Figure 6 IV-contrast enhanced computed tomography of asymptomatic patient. A 72-year-old male has not experienced any significant abdominal symptoms. A: Computed tomography study showed calcifications at mesenteric veins; B: There was thickening of the wall of cecum and ascending colon with pericolic stranding, which may indicate active disease.
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Figure 7 The dispersion diagram between the number of active disease episodes and the severity of mesenteric venous calcifications.
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Figure 8 Serial computed tomography studies from 2005 to 2012. A 46-year-old male suffered from recurrent abdominal pain and severe constipation for about 10 years. A: Computed tomography (CT) study of case 11 done on November 18, 2005 revealed dilated ascending colon and minimal colonic wall thickening without evidence of mesenteric venous calcification; B: CT study of the same case done on November 17, 2009 showed some linear calcifications at colonic wall. Dilated ascending colon with wall thickening is also noted; C: CT study of the same case done on January 3, 2012 showed more linear calcifications at colonic wall and mesenteric veins. The extent of colonic wall thickening is also more prominent in this study.

Table 1 Distribution of demographic characteristics and clinical history of twelve cases n (%)
	Characteristics
	Case (n = 12)

	Age (yr), mean ± SD
	61.8 ± 11.5

	Sex
	

	   Male
	6 (50.0)

	   Female
	6 (50.0)

	Underlying disease
	

	   No
	2 (16.7)

	   HCC
	2 (16.7)

	   Bladder cancer
	1 (8.3)

	   Ampullar vater tumor
	1 (8.3)

	   ESRD
	6 (50.0)

	Known episode of active disease
	

	   None
	3 (25.0)

	   One
	5 (41.7)

	   Two
	2 (16.7)

	   More than two
	2 (16.7)

	The score of the severity of venous calcifications (median ± interquartile)
	18.0 ± 13.0


HCC: Hepatocellular carcinoma; ESRD: End stage renal disease.

Table 2 The imaging features of twelve cases n (%)
	Imaging features
	Case (n = 12)

	Plain-film radiographs of the abdomen (kidney ureter bladder)

Threadlike calcification, 

     Was not performed
	10 (83.3)

2 (16.7)

	Abdominal computed tomography
Finding of thickening of colonic wall 

negative 

positive 
	4 (33.3)

8 (66.7)

	Finding of threadlike calcification
negative 

positive 
	0 (0.0)

12 (100.0)


Table 3 Scoring system of calcification of phlebosclerotic colitis
	Calcifications limited in straight vein of colon (× 1)


	Calcifications extended to the paracolic marginal vein (× 2)


	Calcifications extended to the main branch of mesenteric vein (× 3)


	The proximal end of the main branch is involved (× 4)



	


The score of mesenteric venous calcification in every branch was summed in each patient to represent the severity of their mesenteric calcification.
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