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Abstract 

Intestinal spirochetosis (IS) in humans is characterized by spirochetal microorganisms at-

tached to the luminal surface of the colonic epithelium. In the present case, attached organ-

isms appeared as 3- to 4 μm-thick (average thickness, 3.4 μm) basophilic fringes or haze in 

HE-stained endoscopic biopsy specimens. The basophilic fringes were clearly labeled by 

Treponema pallidum antiserum. Because IS is relatively rare in developed countries, thin ba-

sophilic fringes characteristic of IS are readily overlooked. Thus, the recognition of histologi-

cal characteristics of this disease is important for its diagnosis. 

 © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Intestinal spirochetosis (IS) in humans is a rare disease in which the spirochetes species, 
coiled Gram-negative bacteria with flagella, infects the gastrointestinal tract. Spirochetes are 
divided into the Spirochaetaceae, Leptospiraceae, and Brachyspiraceae families. Two mem-
bers of the Brachyspiraceae family, Brachyspira aalborgi and B. pilosicoli, are commonly as-



 

Case Rep Gastroenterol 2016;10:629–632 

DOI: 10.1159/000452212 © 2016 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/crg 

Yuki et al.: Intestinal Bacterial Infection Diagnosed by Histological Examination of 
Endoscopic Biopsy Specimens 

 
 

 

 

630 

sociated with human IS [1]. B. pilosicoli is a pathogen of the large intestine in various animal 
species including humans, while B. aalborgi has only been found in macaques and humans 
[2]. In the present report, a case of IS was diagnosed by histological examination of endo-
scopic biopsy specimens.  

Case Report 

A 61-year-old man was clinically diagnosed with colitis and underwent endoscopic ex-
amination. A colonoscopy revealed scattered varioliform erosions from the ileum end to the 
rectum. Clinical records indicated that the same colonoscopic findings were seen 4 years ago, 
and according to the corresponding pathology report, nonspecific colitis was the pathologi-
cal diagnosis. However, further clinical information regarding the previous colonoscopic 
findings was unavailable. A differential diagnosis to exclude inflammatory bowel disease and 
amebic dysentery was required.  

Biopsy specimens during endoscopy were taken from the ileum end, ascending colon, 
and sigmoid colon. In HE-stained sections, all specimens showed marked but nonspecific 
inflammatory cell infiltration in the mucosal layer. The histology did not support a diagnosis 
of inflammatory bowel disease, such as Crohn’s disease or ulcerative colitis. Moreover, PAS-
stained sections did not label trophozoites, so amebic colitis was excluded. However, speci-
mens from the sigmoid colon displayed characteristic morphology, so-called basophilic 
fringes, haze, or false brush border on the luminal surface and in the crypts of the nonneo-
plastic epithelium, suggestive of IS (Fig. 1a). Invasion of the microorganism beyond the sur-
face epithelium was not seen in biopsy specimens. The IS infection was confirmed by im-
munostaining with antiserum against Treponema pallidum (rabbit polyclonal antibody; Bio-
care Medical, Concord, CA, USA), performed according to the manufacturer’s instructions 
(Fig. 1b). This antiserum clearly labels Brachyspiraceae [3]. Therefore, infective colitis asso-
ciated with IS was the diagnosis. 

To measure the thickness of the fringes on the luminal surface, HE-stained and im-
munostained slides were scanned with a high-resolution digital scanner (NanoZoomer 2.0 
Digital Pathology; Hamamatsu Photonics, Hamamatsu, Japan) to prepare digital images. The 
NDPI image files were opened in color mode with NDP.view software (Hamamatsu Photon-
ics). The images were converted to JPEG files at ×400 magnification in 10 randomly selected 
areas within each slide. The microorganism thickness was 3–4 μm (average, 3.4 μm).  

Discussion 

Human IS was first described by Harland and Lee in 1967 [4]. IS has been linked to diar-
rheal illness in swine, poultry, dogs, cats, opossum, guinea pigs, and nonhuman primates [1]. 
In contrast, IS in humans is typically asymptomatic; if symptoms are present in humans, the 
most common symptoms are diarrhea and abdominal pain [1, 3, 5]. In the present case, in-
fective colitis associated with IS [6] was the pathological diagnosis. The incidence of IS is 2–
7% in Western countries and 11–34% in less-developed countries; the incidence of IS in 
Japan is 0.4% [5]. However, the incidence of IS is up to 54% in homosexual men and HIV-
positive patients [5]. IS should be considered to be an opportunistic infection in immuno-
deficient patients. Both adult and pediatric cases have been reported [7].Transmission gen-
erally occurs by the fecal-oral route (exposure to contaminated water and/or contact with 
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infected animals, potential for zoonotic spread), but sexual transmission does occur in ho-
mosexual men [7]. 

The endoscopic appearance of IS is polypoid, erythematous, or normal, but it does not 
display pathognomonic changes that would aid in its diagnosis [1]. The diagnosis of IS is 
made exclusively from the histological examination of endoscopic biopsy specimens. IS is 
characterized by spirochetal microorganisms adherent to the surface of the intestinal muco-
sa; these appear as basophilic fringes or haze on HE-stained sections. However, due to the 
rarity of the disease, thin basophilic fringes are readily overlooked. To more clearly visualize 
the basophilic fringes, Warthin-Starry silver stain, Giemsa stain, and PAS stain are useful. 
Members of the Brachyspiraceae family are morphologically similar to other spirochetes and 
cross-react with antitreponemal serum and antileptospiral serum [3, 5, 8]. Immunostaining 
with these sera is an easy method that yields reproducible and reliable results for the identi-
fication and definitive diagnosis of IS. By electron microscopy, the basophilic fringes seen in 
light microscopy consist of dense spirochetes with flagella between the microvilli that per-
pendicularly adhere to the intestinal epithelial membrane [1, 9, 10]. In contrast, to detect 
attached microorganisms in fixed sections, imprint cytology detects floating microorgan-
isms [10].  

The causative spirochetes in humans are B. aalborgi and B. pilosicoli. B. aalborgi is the 
most prevalent species in Western countries and Japan, while B. pilosicoli infection is preva-
lent predominantly in less-developed countries and may be more common in HIV-positive 
patients [3, 5, 10]. The two species can be differentiated by PCR-based genotyping [2] and a 
serological agglutination test [11]. The mean length of B. aalborgi is 3.8 μm (range, 2–4.5 
μm), which is significantly shorter than that of B. pilosicoli (mean, 5.5 μm; range, 3.2–11 μm) 
[3]. Genotyping was not performed in the present study, but the mean length of the microor-
ganisms measured during light microscopy was consistent with that of B. aalborgi. Although 
the patient’s immune status is unknown, B. aalborgi is commonly found in the nonhomosex-
ual Japanese population [5]. In general, B. aalborgi is considered to be nonpathogenic, but 
the invasion of the microorganism beyond the surface epithelium may be associated with 
gastrointestinal symptoms [1]. IS was previously found exclusively in nonneoplastic epithe-
lium and hyperplastic epithelium but not in adenomatous or carcinomatous epithelium [5]. 
However, some adenomas support the growth of IS [12, 13]. Therefore, biopsies for histol-
ogical diagnosis can be made from both nonneoplastic epithelium and neoplastic epithelium. 
For IS therapy, metronidazole treatment consisting of 500 mg 3 times a day for 10 days in 
adults and 15 mg per kg body weight 3 times per day for 5 days in children has been report-
ed to eradicate IS symptoms [7]. 

In conclusion, as IS is relatively rare in developed countries, the histological recognition 
of this disease is important for its pathological diagnosis. 
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Fig. 1. Intestinal spirochetosis. a Basophilic fringes (average thickness, 3.4 μm) reflecting a group of spiro-

chetes are seen on the luminal surface of sigmoid colon mucosa by HE staining. b Immunostaining with  

T. pallidum antiserum highlights the fringes. Scale bars, 25 μm. 
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