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HJ Freeman, B Roeck, DV Devine, CJ Carter. Atypical perinu-
clear antineutrophil cytoplasmic antibodies after colectomy in
inflammatory bowel disease. Can J Gastroenterol 1997;11(4):
305-311. Atypical perinuclear antineutrophil cytoplasmic anti-
bodies (p-ANCA) have been detected in most patients with ul-
cerative colitis and primary sclerosing cholangitis. Persistent
atypical p-ANCA have been observed in ulcerative colitis pa-
tients with a prior proctocolectomy, especially with pouchitis,
suggesting that this serological marker might be predictive of sub-
sequent development of chronic or refractory pouchitis. This
study prospectively evaluated this serological marker in 24 con-
secutive patients with inflammatory bowel disease and prior
colectomies (12 with a clinical diagnosis of ulcerative colitis and
12 with a clinical diagnosis of Crohn’s disease involving the co-
lon). Of these, 14 were positive, including 11 with extensive ul-
cerative colitis and three with Crohn’s disease. Although two of
three ulcerative colitis patients with pouchitis were positive, eight
of eight ulcerative colitis patients having a pelvic pouch with no
pouchitis were also positive, as was a patient who elected to have
an end-ileostomy (Brooke’s ileostomy). Two patients had abnor-
mal liver chemistry tests. Both had end-stage primary sclerosing

cholangitis treated with liver transplantation and were positive
for this serological marker. Although atypical p-ANCA may be a
marker of persistent inflammation in pelvic pouch patients, a
positive test result should not be used for prognosis or as a
decision-making parameter for pelvic pouch procedures.
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Anticorps cytoplasmiques antineutro-
philes périnucléaires atypiques après
colectomie dans la maladie inflammatoire
de l’intestin

RÉSUMÉ : Des anticorps cytoplasmiques antineutrophiles
atypiques périnucléaires (p-ANCA) ont été décelés chez la
plupart des patients souffrant de colite ulcéreuse et de cholangite
sclérosante primitive. La présence de p-ANCA persistants
atypiques a été observée dans la colite ulcéreuse chez les patients
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Atypical perinuclear antineutrophil cytoplasmic anti-
bodies (p-ANCA) have been recognized in most pa-

tients with idiopathic ulcerative colitis and primary
sclerosing cholangitis (1,2). In a recent prospective Cana-
dian study of 500 consecutive patients with inflammatory
bowel disease from a single clinical practice, 66.3% of pa-
tients with ulcerative colitis and 11.8% with Crohn’s disease
were positive for this serological marker (3). In the same
study, patients with concomitant primary sclerosing
cholangitis also had atypical p-ANCA (3). These results
were similar to those reported from other centres (2,4).

Because the target organ of the disease is lost, removal of
the colon in ulcerative colitis patients might alter ANCA
detection, especially if these antibodies represent an epiphe-
nomenon of active colonic inflammation (5). In limited
studies, however, ANCA were still detectable after total
colectomy for colitis in up to 60% of cases (6-9). Moreover,
in cases where pouchitis was present, most (7-9), but not all
(10), series have reported a very high prevalence of ANCA.
Therefore, it has been suggested that ANCA may be used as
markers to predict pouchitis following ileo-anal pouch anas-
tomoses (6,7).

This report describes ANCA serological studies in a con-
secutive series of 24 patients with inflammatory bowel dis-
ease treated with colectomy. The goals were to classify these
patients serologically after colectomy with a prior clinical di-
agnosis of either ulcerative colitis or Crohn’s disease and to
review their clinical course following colonic resection. In
two patients, concomitant sclerosing cholangitis was com-
plicated by hepatic failure, encephalopathy and/or stomal
variceal hemorrhage followed by orthotopic liver transplan-
tation.

PATIENTS AND METHODS
Patient groups: Each patient had an established clinical di-
agnosis of ulcerative colitis or Crohn’s disease in the small
and/or large intestine, based on clinical, radiological, endo-
scopic and histologic criteria as well as on negative microbio-
logical studies (11). Pouchitis was diagnosed on the basis of
previously established criteria (12). All samples for serologi-
cal studies were collected in a consecutive fashion with no
exclusions or refusals.

Twelve patients had ulcerative colitis. Colonoscopy and his-
tological studies showed a diffuse mucosal inflammatory pro-
cess in the rectum that extended proximally within the
colon. Extensive disease, defined as greater than 60 cm from
the anal verge (3), was present in all 12 patients. All ulcera-
tive colitis patients were offered a colectomy and pelvic J-
type pouch as a staged procedure. Of these patients, one re-
quested a single stage proctocolectomy with an end
(Brooke’s) ileostomy. One also had concomitant primary
sclerosing cholangitis and developed hepatic failure. Hepatic
transplantation was done at another hospital, but the patient
subsequently died. Since colectomy, the other 11 patients
have not received steroids or immunosuppressant medica-
tions.

The Crohn’s disease group also comprised 12 patients.
Colonoscopy and histological studies showed segmental or
patchy inflammatory changes within the colorectum and/or
distal small intestine, mostly with histological features of a
granulomatous inflammatory process. In addition, endo-
scopic mucosal biopsies and/or radiological evaluations of
the upper gastrointestinal tract were done. Surgical materials
were also reviewed.

Six of the 12 patients with Crohn’s colitis also had small
intestinal disease requiring resection. Of these, two under-
went repeated small intestinal resections that resulted in a
continuous requirement for parenteral nutrition.

Of the 12 patients, 11 had granulomatous inflammation
confirmed by histological evaluation of endoscopic biopsies
or surgical specimens of the colon and/or small intestine.
Only one patient had no demonstrable multinucleated giant
cells or granulomas. In one patient with Crohn’s disease of
the colon and distal ileum with associated granulomatous in-
flammation in the excised intestine, a diagnosis of primary
sclerosing cholangitis was defined later in his clinical course,
which became complicated by portal hypertension and
bleeding ileostomy varices. Because of these complications,
liver transplantation was done at another hospital. This pa-
tient is currently maintained on prednisone and cyclospor-
ine.

Two of the reported patients were initially diagnosed with
Crohn’s colitis in the hospital. One had granulomas in two
rectal biopsies. Patients were referred elsewhere by family
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ayant déjà subi une proctocolectomie, surtout avec pouchite, ce
qui donne à penser qu’il s’agirait d’un marqueur sérologique per-
mettant de prédire l’installation de pouchite «chronique» ou
«réfractaire». Cette étude visait à évaluer de façon prospective ce
marqueur sérologique chez 24 patients consécutifs atteints de
maladie inflammatoire de l’intestin et ayant déjà subi des colecto-
mies (12 cas cliniques de colite ulcéreuse et 12 cas cliniques de
maladie de Crohn avec atteinte colonique). Parmi ces sujets,
14 étaient positifs, dont 11 présentaient une colite ulcéreuse éten-
due et trois une maladie de Crohn. Bien que deux des trois patients
atteints de colite ulcéreuse présentant une pouchite se soient révé-
lés positifs, les huit patients ayant une colite ulcéreuse avaient un

réservoir pelvien sans pouchite et étaient également positifs,
comme l’était un patient qui a choisi de subir une iléectomie de
Brooke. Deux patients présentaient des résultats anormaux à leurs
tests de biochimie hépatique. Les deux présentaient une
cholangite sclérosante primitive terminale avec transplantation
hépatique et étaient positifs à l’égard de ces marqueurs sérolo-
giques. Bien que la présence de p-ANCA atypique puisse être un
marqueur de l’inflammation persistante chez les patients pré-
sentant un réservoir pelvien, la présence de résultats positifs au
test ne devrait pas être utilisée pour le pronostic, mais comme
paramètre décisionnel pour des interventions ayant trait aux ré-
servoir pelvien.
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TABLE 1
Inflammatory bowel disease patients with prior proctocolectomy

Patient Age Sex Clinical diagnosis ANCA Granulomas Current treatment

1 20 Female CD – + Ileostomy

2 22 Male CD – + Ileostomy

3 20 Male UC + – Pelvic pouch

4 22 Female CD – + Ileostomy

5 14 Male CD – + Ileostomy and recurrence

6* 28 Female UC + – Pelvic pouch

7† 25 Female CD – + Ileostomy

8 37 Male UC + – Pelvic pouch

9 17 Female UC + – Pelvic pouch and pouchitis

10 21 Female CD – + Ileostomy and recurrence

11 26 Female CD – + Ileostomy

12† 11 Female CD – + Ileostomy

13 26 Female CD – + Ileostomy

14 26 Female UC + – Pelvic pouch

15* 14 Male CD + + Ileostomy

16 39 Male UC + – Pelvic pouch

17 30 Male UC + – Pelvic pouch and pouchitis

18 17 Female CD + – Pelvic pouch and pouchitis

19 27 Male UC – – Pelvic pouch and pouchitis

20 32 Male UC + – Pelvic pouch

21 22 Female CD + + Pelvic pouch, pouchitis and fistula

22 10 Female UC + – Ileostomy

23 26 Male UC + – Pelvic pouch

24 32 Female UC + – Pelvic pouch

*Primary sclerosing cholangitis and subsequent liver transplant; †Receiving total parenteral nutrition from home. ANCA Atypical perinuclear anti-

neutrophil cytoplasmic antibodies; CD Crohn’s disease; UC Ulcerative colitis



physicians for surgical treatment of colitis, which comprised
colectomy and creation of a pelvic pouch. In both of these
patients, severe pouchitis with focal ulceration in the pouch
developed, and in one patient, pouchitis was complicated by
an enterovaginal fistula.

Laboratory studies: For each patient, all blood samples were
collected into vacutainer glass tubes (Becton Dickinson,
New Jersey) by a laboratory technician with no knowledge of
the patient’s diagnosis or treatment. Blood was also obtained
for hematological studies (hemoglobin, white blood cell
counts and platelet counts), erythrocyte sedimentation
rates, liver chemistry tests (aspartate aminotransferase, al-
anine aminotransferase and alkaline phosphatase), serum
iron studies and serum proteins, including serum albumin.
Blood samples were collected into vacutainer glass tubes
and allowed to clot at room temperature. The serum was
used for ANCA detection by two methods: ANCA indirect
immunofluorescence, and, if atypical p-ANCA were de-
tected with this method, then ANCA ELISA was also done.
One experienced observer performed immunofluorescence
evaluations and was blinded to the clinical diagnosis for each
patient.

ANCA immunofluorescence: Indirect immunofluorescence
for cytoplasmic ANCA (c-ANCA), p-ANCA or atypical
p-ANCA was done as previously reported (3) with a stan-
dardized fluorescent antibody detection method using a kit
purchased from a commercial supplier (Inova Diagnostics
Inc, California). An adherent layer of cultured human neu-
trophils was applied to each slide. Culture conditions were
designed to ensure stability and strong expression of the pri-
mary cytoplasmic granules. Adherent neutrophils were fixed
by the manufacturer with either ethanol or formalin. The pri-
mary screen for c-ANCA or p-ANCA involved incubation
of serum at a 1:20 dilution in phosphate buffered saline with
ethanol-fixed slides for 25 mins at room temperature fol-
lowed by a 5 min wash with phosphate buffered saline. This
was followed by another 25 min incubation using affinity pu-
rified antihuman immunoglobin G (IgG) with a fluorescent
tag followed by a further 5 min wash with phosphate buffered
saline. Coverslips were applied to the slides, which were ex-
amined with a fluorescence microscope at 500x magnifica-
tion. Positive ANCA cellular fluorescence was recorded and
the distribution pattern of fluorescence designated as c-
ANCA, p-ANCA or atypical p-ANCA. Sera that were posi-
tive for atypical p-ANCA were further evaluated using slides
fixed with formalin, which destroys nuclear antigens and
atypical p-ANCA. In addition, formalin fixes both c-ANCA
and P-ANCA antigens in the cytoplasm so that a false posi-
tive pattern is not observed.

ELISA assays: ANCA ELISA assays were done as previously
reported (3) using a commercial kit (Quanta-Lite MPO or
PR3 ELISA, Inova Diagnostics Inc) that uses microtitration
strips containing wells coated with proteinase-3, a primary
antigen related to the c-ANCA pattern, or myeloperoxidase,

a primary antigen associated with the p-ANCA pattern. Di-
luted serum was applied and incubated. Specific antibodies
were bound to the wells. Unbound material was initially re-
moved by washing. Bound antibodies were detected by add-
ing enzyme-labeled antihuman IgG followed by a second
washing and incubated with a nitrophenol substrate. Wells
with antiproteinase-3 or antimyeloperoxidase antibodies
were quantitated by colorimetry. In this study, the results of
ELISA were used to confirm the results of ANCA immuno-
fluorescence.

RESULTS
ANCA detection rates: Results in patients with inflamma-
tory bowel disease, with or without primary sclerosing chol-
angitis, have been previously reported (3). In 500 patients
with inflammatory bowel disease, 66.3% of 247 patients
with ulcerative colitis and 11.8% of 253 patients with
Crohn’s disease had atypical p-ANCA. Various subgroups of
patients with inflammatory bowel disease and atypical p-
ANCA specifically relevant to the present report were also
described in previously (3). These comprised 69.8% of pa-
tients with extensive ulcerative colitis extending more than
60 cm from the anal verge; 18.8% of patients with Crohn’s
disease of the colon alone; and 12.2% of patients with
Crohn’s disease involving the colon and small intestine, usu-
ally the ileum. In addition, previous studies from the author’s
hospital of patients without inflammatory bowel disease or
infectious or ischemic colitis failed to demonstrate atypical
p-ANCA.

Atypical p-ANCA were found in 11 of 12 (92% patients
after colectomy with a clinical diagnosis of extensive ulcera-
tive colitis and in three of 12 (25%) patients with a clinical
diagnosis of Crohn’s disease and colonic involvement (Ta-
ble 1). Thus, compared with patients with inflammatory
bowel disease who did not undergo proctocolectomy, detec-
tion rates after colectomy were higher for extensive ulcera-
tive colitis or Crohn’s disease involving the colon (both
P�0.05) .

Patient descriptive factors: Table 1 shows descriptive data
for patients after colectomy. The mean age of patients with
ulcerative colitis (27 years) was significantly different from
that of patients with Crohn’s disease (20 years) (P�0.05). In
the ulcerative colitis group, there were seven males and five
females, while in the Crohn’s disease group, there were nine
females and three males. All patients with an initial clinical
diagnosis of ulcerative colitis had mucosal inflammatory dis-
ease with no granulomas detected in biopsies or resected
specimens. In contrast, 11 of 12 patients with Crohn’s disease
involving the colon had typical histopathological features in
endoscopic biopsies or resected specimens, including multi-
nucleated giant cells and granulomas.

Clinical courses following colectomy: All 24 patients had a
prior colectomy. In 10 patients with Crohn’s disease and in
one patient with ulcerative colitis, a Brooke’s ileostomy was
created. Thirteen patients underwent pelvic pouch recon-
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struction, including 11 patients with an initial clinical diag-
nosis of extensive ulcerative colitis. In some patients with
Crohn’s disease of the distal ileum at colectomy, variable
lengths of ileum were also resected along with the colon. Two
patients also had repeated small bowel resections that led to a
requirement for parenteral nutrition. Since the colon resec-
tion, two patients have developed macroscopic evidence of
recurrent Crohn’s disease in the ileostomy mucosa. Of the 13
pelvic pouch patients, five developed pouchitis, including
three patients with an initial clinical diagnosis of extensive
ulcerative colitis. The number of pouchitis cases in serologi-
cally positive and negative patients did not differ.

Liver function and primary sclerosing cholangitis: All 24
patients had liver chemistry tests during their clinical courses
and at the time of ANCA evaluation. Liver chemistry tests
were normal in 22. Liver chemistry tests were abnormal in
two, and radiological studies revealed primary sclerosing
cholangitis. Both patients had complicated clinical courses
leading to hepatic resection and transplantation. One with
extensive ulcerative colitis died with an intact pelvic pouch.
The other had Crohn’s disease of the small and large bowel,
was treated with an ileal resection, total proctocolectomy
and end-ileostomy, and has survived for 10 years after hepatic
transplantation and remains well on prednisone and cyclo-
sporine. Both patients had atypical p-ANCA following
colectomy and hepatic resection with transplantation.

Serological detection of atypical p-ANCA: Table 1 shows
patient descriptive data related to atypical p-ANCA. Four-
teen of 24 patients were positive for atypical p-ANCA, in-
cluding two inflammatory bowel disease patients with
atypical p-ANCA and concomitant primary sclerosing chol-
angitis and 12 without concomitant primary sclerosing chol-
angitis. Mean ages of atypical p-ANCA-positive and -negative
patients were 25.0 and 21.4 years, respectively. Seven males
and seven females tested positive for atypical p-ANCA, and
three males and seven females tested negative. A review of
endoscopic and resected specimens revealed that two of
14 patients with atypical p-ANCA had granulomas while
nine of 10 with no detectable atypical p-ANCA had granu-
lomas.

DISCUSSION
We have previously reported, in a study of 500 consecutive
patients with inflammatory bowel disease, that most patients
with ulcerative colitis, but not Crohn’s disease, were posi-
tive for the subclinical serological marker, atypical p-ANCA
(3). This finding was consistent with results reported by
other investigators with smaller numbers of patients (1).

The present report extends our initial findings to a group of
24 patients with prior colectomies for inflammatory bowel
disease – either ulcerative colitis or Crohn’s disease. Except
for two patients with associated primary sclerosing
cholangitis who underwent prior colectomy as well as liver
transplantation, other extra intestinal features of inflamma-
tory bowel disease were not present. Fourteen of 24 patients
with a prior colectomy for intractable colitis were ANCA-
positive (11 with ulcerative colitis and three with Crohn’s
disease). Liver chemistry tests were normal in all patients ex-
cept two with sclerosing cholangitis who were treated with
liver transplantation. While it is not clear whether ANCA
are involved in the immunopathogenesis of these disorders
and possibly reflect a specific immunoregulatory defect, the
studies reported here appear to confirm the previous sugges-
tion (5) that ANCA are not simply immunological epiphe-
noma related to the presence of the target organ and
persistent colitis.

In this study of colitis patients, we were able to extend ob-
servations to those with superimposed sclerosing cholangitis
treated with orthotopic liver transplantation. In this proce-
dure, the entire biliary tree is resected except for the most
distal portion of the choledochal duct. As in two of our pa-
tients, the detection of atypical p-ANCA has been previ-
ously reported after both colectomy and orthotopic liver
transplantation (13,14). Because p-ANCA-positive sera do
not react with biliary ductal epithelium in hepatic sections
(4), these studies suggest that the production of atypical p-
ANCA is independent of diseased colon or liver. In addi-
tion, although extensive colitis was well documented in our
study group, only two patients had concomitant primary
sclerosing cholangitis, a specific factor previously reported to
correlate with an increased rate of pouchitis after ileal
pouch-anal anastomosis (15,16). Our results contrast sharply
with the results of some (7,8), but not all (9), reports and sug-
gest that atypical p-ANCA should not be used as serological
markers to predict poor prognoses in colitis patients fol-
lowing colectomy (ie, the development of ‘chronic’ or ‘refra-
ctory’ pouchitis).

In conclusion, despite the limited patient numbers in this
prospective study, atypical p-ANCA appear to persist in a
high proportion of patients following colectomy and ileal
pouch-anal anastomosis for extensive ulcerative colitis as
well as in those who have undergone hepatic transplantation
for concomitant sclerosing cholangitis. The presence of
atypical p-ANCA in this setting could simply be a marker or
epiphenomena of persisting inflamed or diseased rectal tis-
sue, especially with stapled anastomoses or, possibly, in-
flamed or diseased distal biliary ductal tissue that could not
be resected. As such, this serological biomarker should not
be used as a decision-making parameter for pelvic pouch pro-
cedures in patients with inflammatory bowel disease.
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