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【 CASE REPORT 】
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Abstract:
We herein report a 44-year-old man suffering from systemic edema due to protein-losing enteropathy

(PLE) with superior mesenteric vein (SMV) obstruction and development of collateral veins, which subse-

quently proved to be a chronic result of thrombosis and a complication of Crohn’s disease (CD). PLE was

supposedly induced by both intestinal erosion and thrombosis-related lymphangiectasia, which was histologi-

cally proven in his surgically-resected ileal stenosis. Elemental diet and anti-TNFα agent improved his hy-

poalbuminemia after surgery. The rarity of the simultaneous coexistence of SMV obstruction and PLE and

the precedence of these complications over typical abdominal symptoms of CD made the clinical course

complex.
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Introduction

Inflammatory bowel disease (IBD), including ulcerative

colitis and Crohn’s disease (CD), is an independent, disease-

specific risk factor for venous thromboembolism

(VTE) (1-3). Approximately half of IBD patients develop

VTE without any identifying reason (4). The incidence of

VTE in IBD patients varies from 0.7% to 7% in clinical

studies (5), and the odds ratio is between 1.48 and 3.6 com-

pared with non-IBD patients (6). Although the mechanisms

remain incompletely elucidated, smoking and active fistuliz-

ing diseases are reported to be specific risk factors of VTE

in CD in addition to traditional risk factors, including immo-

bility, older age, surgery, pregnancy or oral contraceptives,

corticosteroids and central venous lines (6-9). Among VTE

cases in IBD, the mesenteric vein is a rare location for

thromboembolism, and mesenteric vein thrombosis (MVT)

occurs in about 4% of these cases, according to a previous

report [superior mesenteric vein (SMV): 1.3%, splenic vein:

0.6%, portal vein: 2.5%] (10).

Mesenteric vein thrombosis is an uncommon cause of

mesenteric ischemia, and its incidence is estimated to be 2.7

per 100,000 (11). Predisposing conditions for MVT have

been classified as idiopathic or heritable, such as thrombo-

philias, acquired thrombophilias and systemic hypercoagula-

ble states (11). Chronic MVT, which is differentiated from

acute MVT based on the presence of collaterals and caver-
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Figure　1.　Imaging studies performed in the first hospital. (A) The coronal view on abdominal CT 
showed severe ascites and SMV obstruction (“rat tail” appearance, indicated by an arrow). (B) The 
axial view on CT cut along the dashed line in (A) showed a stenotic lumen of the small intestine (ar-
rows). (C) Three-dimensional reconstruction of the abdominal mesenteric vein from enhanced CT 
showed the complete obstruction of the SMV and development of numerous collateral veins (arrows) 
flowing into the viable mesenteric veins (arrowheads). (D) Albumin scintigraphy showed protein leak-
age from a wide region of the small intestine (arrows, 6 h after injection). (E) Small-bowel follow-
through showed small intestinal dilatation with anal-side stenosis about 20 cm upward from the ter-
minal ileum (arrows). CT: computed tomography, SMV: superior mesenteric vein

noma, accounts for 20% to 40% of cases (12). The progno-

sis of chronic MVT ranges from 78% to 83% during 1-5

years, with the main causes of death being variceal hemor-

rhaging, underlying malignance, sepsis, decompensated liver

disease and ischemic bowel disease (12).

We herein report a 44-year-old man who presented with

systemic edema due to PLE with SMV obstruction and de-

velopment of collateral veins, which was subsequently found

to be a result of chronic thrombosis and a complication of

CD. Although thromboembolism is a major complication of

CD, the simultaneous coexistence of SMV obstruction and

PLE is very rare; therefore, the initial symptoms derived

from these rare complications made the differential diagno-

sis of CD difficult.

Case Report

A 44-year-old man suffering from systemic edema and

body weight gain (6 kg gain from 72 kg in 2 weeks) visited

a general hospital in December 2015 after he had been de-

tained in a prison for several months. He had been regularly

defecating soft or diarrheal stool, with about 5 bowel move-

ments per day, since he was approximately about 20 years

old but had never undergone a physical examination due to

a lack of other symptoms. He also had no symptoms of irri-

table bowel syndrome and no other psychological comor-

bidities. His history included asthma and atopic dermatitis

with no medication.

Laboratory examinations revealed severe hypoalbumine-

mia (0.8 g/dL; normal range: 3.8-5.1 g/dL). Abdominal

computed tomography (CT) showed severe ascites and SMV

obstruction (Fig. 1A). CT also showed a stenotic lumen of

the small intestine without any evident cause at this point

(Fig. 1B). Three-dimensional reconstruction of the abdomi-

nal mesenteric vein from enhanced CT showed complete

SMV obstruction and development of numerous collateral

veins flowing into the viable mesenteric veins (Fig. 1C).

The status of his congealing fibrinogenolysis system is as

follows (normal values or range shown in parentheses): PT-

international normalized ratio: 1.06 (0.8-1.2), AT-III: 72%
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Figure　2.　Clinical course along with the serum albumin levels. ADA: adalimumab, ED: elemental 
diet, HSA: human serum albumin, IVH: intravenous hyperalimentation, PSL: prednisolone

(80-130%), FDP: 8.29 μg/mL (2.0-8.0 μg/mL), D-dimer:

6.71 μg/mL (<1.0 μg/mL), protein S: 105.4% (60-150%),

protein C: 100% (70-140%). Lupus anticoagulant and anti-

cardiolipin β2-glycoprotein I complex antibody were nega-

tive. A urinalysis showed only a slightly elevated urinary

protein level (0.05 g/dL). Albumin scintigraphy revealed

protein leakage from a wide region of the small intestine

(Fig. 1D). Deformed Bauhin’s valve was observed by

colonoscopy, but no specific findings were detected his-

tologically from the specimen taken from the terminal ileum

and colon. Although no specific diagnosis was made, symp-

tomatic treatments, including the administration of human

serum albumin (HSA) preparation and diuretics, gradually

relieved his symptoms for a while. However, in May 2016,

he began to complain of abdominal distention, anorexia and

frequent diarrhea (>10 bowel movements per day), so he

was hospitalized and treated by fasting with total parenteral

nutrition. CT and small-bowel follow-through showed small

intestinal dilatation with anal-side stenosis about 20 cm up-

ward from the terminal ileum (Fig. 1E). Predonisolone

(starting dose of 60 mg/day) was administered, but his con-

dition did not improve. He was subsequently transferred to

our hospital in June 2016 for more detailed examinations

(Fig. 2: day 0).

CT and contrast inspection of the small intestine com-

bined with an enteroscope inserted from the anus showed il-

eal stenosis with dilated lumen of the oral side

(Fig. 3A and B). Enteroscopy showed long segmental steno-

sis (about 30 cm) of the ileum with a longitudinal ulcer,

through which the enteroscope could not pass

(Fig. 3C and D). Although a histological examination

showed no evidence, the above findings were suggestive of

CD, and he began to take mesalazine (3,000 mg/day). In ad-

dition, elemental diet (ED) was attempted when possible

(maximum dose of 900 kcal), but his distention worsened

along with his decreasing serum albumin level. Since his

ileus did not seem to improve prior to small intestine re-

moval, we attempted to ameliorate his hypoalbuminemia be-

fore surgery by increasing the intake of calories through in-

travenous hyperalimentation (IVH) and the administration of

HSA preparation (Fig. 2).

His serum albumin level was barely elevated to 2.5 g/dL

right before surgery around day 60. The long segmental

stenosis was surgically resected, and a temporary stoma was

constructed. The proximal short segmental stenosis was left

unresected to avoid the risk of short bowel syndrome. The

resected specimen showed an extended ulcer with transmural

inflammation, some granulomas, atrophic villus, jejunization

of the ileum, and pyloric gland metaplasia (Fig. 4A and B),

all of which were compatible with CD. In addition, some di-

lated submucosal lymphatics were observed (Fig. 4A),

which seemed to be a form of lymphangiectasia that is char-

acteristic of PLE. The findings of an organized thrombus

around the subserosa and numerous dilated veins around the

submucosa (Fig. 4C and D) appeared to be due to the ob-

struction of the SMV and the development of collateral

veins.

The patient started taking ED six days after surgery, and

the dose was gradually increased along with IVH. His hy-

poalbuminemia was gradually improved but did not fully re-

cover (Fig. 2). After we confirmed that there was an active

ulcer on the remaining stenosis using an enteroscope in-

serted via the temporary stoma, the anti-TNFα agent

adalimumab (ADA) was administered, and his albumin level

recovered to the normal range, although SMV obstruction

showed no change. After three administrations of ADA, he

was transferred to his former hospital and scheduled to un-

dergo enteroscopy later to confirm the therapeutic effect on

the small intestinal lesion. Balloon dilatation for a residual

short stricturing lesion was also planned after healing of the
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Figure　3.　Imaging studies performed in our hospital. (A and B) CT and contrast inspection of the 
small intestine combined with an enteroscope inserted from the anus showed ileal stenosis with a di-
lated lumen at the oral side (arrows). (C and D) Enteroscopy showed long segmental stenosis (about 
30 cm) of the ileum with a longitudinal ulcer, through which the enteroscope could not pass.

ulcer and before the closure of the stoma.

Discussion

We herein report a rare case in which CD was diagnosed

following an initial presentation of systemic edema due to

PLE with SMV obstruction and development of collateral

veins, which are chronic changes of thrombosis and compli-

cations of CD.

According to previous reports, acute and chronic MVT,

including SMV thrombosis, occur in 0.6-1.3% of CD pa-

tients (13, 14). Among them, chronic MVT cases can be dif-

ferentiated from acute cases based on the presence of collat-

eral veins (12). According to our research, five cases of CD

with MVT were accompanied by the presence of collateral

veins (13-16), and none of them were described as having

PLE as a comorbidity, suggesting that the coexistence of

chronic MVT and PLE in our case is very rare. Of further

note, the primary symptoms of this case did not include the

typical abdominal symptoms of CD but instead consisted of

ascites or edema derived from PLE.

CT in the present patient showed a “rat tail” appearance,

identified by Kopylov et al. as a sign of chronic change of

the SMV thrombosis (14), which was supposedly a compli-

cation of CD with small intestinal lesions, according to their

report and others (14, 16). The assumed mechanism is that

incessant mesenteric inflammation derived from stricturing

small intestine gradually encroaches and obliterates the MV

lumen (14). This phenomenon likely applies to our case.

The chronic morphological changes of MVT described in

the above referenced report also indicate that the SMV oblit-

eration in our case resulted from chronic thrombosis and oc-

curred prior to the weight gain induced by systemic edema

and ascites that we observed initially. Since prolonged im-

mobilization is a risk factor of VTE in IBD (7), the patient’s

detention in prison for several months was another likely

risk factor for his SMV thrombosis. He had no smoking

habit or fistulizing lesion, which are specific risk factors for

VTE in CD patients (8, 9). Hyperhomocysteinemia induced

by malabsorption of dietary folate, cobalamin and pyridox-

ine is another possible risk factor for the VTE in our

case (17, 18), although we did not examine the value of ho-
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Figure　4.　A histological examination of the resected stricturing small intestine. (A, B) The resected 
specimen showed an extended ulcer with transmural inflammation, some granulomas (not shown), 
severe atrophic villus, jejunalization of the ileum (arrowhead in B) and pyloric gland metaplasia (ar-
rows in B), all of which were compatible with CD. In addition, some dilated submucosal lymphatics 
were observed (arrows in A). (C, D) An organized thrombus around the subserosa and numerous 
dilated veins around the submucosa were observed. Each magnification: ×40 in A, ×100 in B, ×200 in 
C and D.

mocysteine.

In our case, hypoalbuminemia may have been induced by

a decreased oral intake due to the stenosed lumen and pro-

tein loss from the active lesion of the small intestine, as

shown in the scintigraphy. After the resection of the

stenosed lumen, hypoalbuminemia was partially improved

with ED. However, it was not completely resolved before

the administration of ADA, suggesting that the lesion re-

sponsible for PLE was not localized only in the resected in-

testine but was also located in the residual small intestine.

PLE can be classified into three categories: 1) diseases with

increased lymphatic pressure (e.g., lymphangiectasia), 2)

diseases with mucosal erosion (e.g., CD) and 3) diseases

without mucosal erosion (e.g., celiac disease) (19). In our

case, active lesions with mucosal erosions in the small intes-

tine, which were confirmed by enteroscopy before and after

surgery, seem to be the only factor for PLE. However, the

degree of injury was small and could not be solely responsi-

ble for the patient’s protein loss. The increased pressure of

the lymphatics due to MVT and erosions together may ac-

count for the patient’s refractory hypoalbuminemia.

According to the European Crohn’s and Colitis Organiza-

tion (ECCO) statement 13I (20), “Antithrombotic prophy-

laxis should be considered in all hospitalized patients with

CD,” and anticoagulant prophylaxis including low-

molecular-weight heparin is recommended; prophylactic an-

ticoagulation is safe in cases of IBD, despite the presence of

rectal bleeding on admission (21). In addition, outpatients

with active disease and patients after discharge from hospi-

talization require particularly close attention. Preventing

VTE is a vital part of the management to reduce the burden

of IBD (22). Since MVT was retrospectively diagnosed

upon a review of the imaging studies in some patients (14),

the therapeutic benefit of anticoagulation in IBD patients

with incidentally discovered MVT remains to be determined,

and the true prevalence of MVT may be higher.

Inflammation may drive a hypercoagulable state through

activation of the coagulation cascade, coupled with the pro-

motion of platelet aggregation and impairment of anticoagu-

lant or fibrinolytic mechanisms (7, 9). Other mechanisms

potentially underlying the hypercoagulable state in IBD pa-

tients have also been proposed, including elevated levels of

soluble CD40 ligand and P-selectin produced by activated

platelets (23, 24). We previously revealed that the suppres-

sion of P-selectin derived from platelets by inhibiting

phosphodiesterase-3 led to the amelioration of murine ile-

itis (25). Furthermore, existing therapy methods, 5-

aminosalicylic acid, and anti-TNFα agents, have been re-
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ported to down-regulate circulating activated platelets and

potentially suppress gut inflammation (26, 27). Based on

these findings, activated platelets may be a useful therapeu-

tic target not just for preventing VTE but also for preventing

IBD itself in the near future.

Conclusion

We herein report a case showing an atypical clinical pres-

entation of SMV occlusion accompanied by PLE, which

subsequently turned out to be a thrombotic complication of

CD. Although thromboembolism is a major complication of

CD, the simultaneous coexistence of SMV obstruction and

PLE is very rare; it is therefore important to recognize that

these complications can cause initial atypical symptoms of

CD before finalizing the diagnosis.
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