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Abstract. Abdominal scintigraphy shows silent gut in-
flammation in patients with spondyloarthropathies (Sp)
without clinical evidence of gut inflammation. Abdominal
scintigraphy images are different than those obtained in
patients with ulcerative colitis or Crohn’s disease and are
not related to the anti-inflammatory drugs administered.
The aim of this study was to examine the clinical associa-
tions of findings on abdominal scintigraphy in patients
with Sp. A total of 204 Sp patients (European Spondylar-
thropathy Study Group 1991 criteria) and 54 non-Sp con-
trols receiving non-steroidal anti-inflammatory drugs were
studied. Abdominal scintigraphy images were obtained at
30 and 120 min after injection of technetium-99m hexa-
methylpropylene amine oxime (99mTc-HMPAO)-labelled
leucocytes. 99mTc-HMPAO-labelled leucocyte scans were
positive in 104 Sp patients (50.9%) and in six non-Sp con-
trols (2.9%) (P<0.001; OR=8.32; 95% CI=3.23–22.67).
Silent gut inflammation was not associated with any of the
following: age of onset, duration of evolution, sex, family
history of Sp or psoriasis, articular manifestations, extra-
articular manifestations, radiological findings or HLA-
B27 positivity. Positive abdominal scintigraphy was asso-
ciated with active disease (P<0.0001; OR=52.7; 95%
CI=19–145.6) and an increase in the C-reactive protein
(P<0.005; OR=3.4; 95% CI=1.5–7.4). It is concluded that
(a) abdominal scintigraphy using 99mTc-HMPAO-labelled
leucocytes is of value in detecting the silent gut inflamma-
tion in Sp patients, and (b) silent gut inflammation is relat-
ed to the clinical activity, but is not associated with any
particular type of illness or with HLA-B27.
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Introduction

Spondyloarthropathies (Sp) are inflammatory multisys-
temic diseases that present with rheumatoid factor and
rheumatoid nodules, association with HLA-B27, lower
limb oligo-arthritis, enthesitis, sacro-iliitis with or with-
out spondylitis and a family history of Sp. Extra-articular
manifestations can be present and generally are second-
ary to gastrointestinal, genitourinary, ocular or skin in-
flammation [1]. In patients with Sp, microscopic lesions
similar to the lesions found in patients with inflammato-
ry bowel disease (IBD) have been demonstrated, even
when symptoms of ulcerative colitis or Crohn’s disease
are not present [2]. Inflammation of the target organs
(joints, tendons and eyes) is probably related to an in-
crease in gut permeability and a defect in immunological
defence mechanisms. These alterations can produce anti-
gen-antibody complexes or immune reactions by T cells
[3, 4].

The method used to date to demonstrate silent gut in-
flammation in patients with Sp has been ileocolonoscopy
with biopsy [2]. This method is invasive, produces prob-
lems for patients and usually is rejected by patients be-
cause of the absence of intestinal symptoms. In addition,
the interpretation of histological findings can be confus-
ing. Abdominal scintigraphy is a sensitive method, is
easier to perform than ileocolonoscopy and is well ac-
cepted by the patient. In a previous study that we per-
formed, abdominal scintigraphy using technetium-99m
hexamethylpropylene amine oxime (99mTc-HMPAO)-la-
belled leucocytes detected silent gut inflammation in
53% of patients with active Sp without clinical evidence
of IBD. The pattern of gut tracer uptake was different to
that in patients with ulcerative colitis or Crohn’s disease
[5]. Positive abdominal scintigraphy was not related to
non-steroidal anti-inflammatory drugs (NSAIDs) and
was more frequent when inflammatory spinal pain was
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present (though the number of such cases was small). In
our previous work we described the link between Sp and
silent gut inflammation, but given the low number of pa-
tients we could not draw firm conclusions as to the clini-
cal significance of these findings [6]. Recently, a rela-
tionship between abdominal scintigraphy and intestinal
histological findings has been suggested [7]. The clinical
significance of these data is unknown.

In this work we studied the clinical associations of
findings on abdominal scintigraphy using 99mTc-HMPAO-
labelled leucocytes in a large group of patients with Sp.

Materials and methods

Patients and controls. Two hundred and four patients fulfilling the
criteria for Sp proposed by the European Spondylarthropathy
Study Group (ESSG) in 1991 [1] were recruited in the rheumatol-
ogy outpatient clinic. Patients with past or present symptoms and
signs of IBD were excluded. A group of 54 individuals without Sp
agreed to participate in the study as a control group. All of these
patients were studied by scintigraphy based on clinical suspicion
of focal sites of extra-abdominal infection. This study was ap-
proved by the Hospital Ethics Committee. All control patients
were receiving NSAIDs at the time of the study.

Clinical and radiological data were obtained during the 15 days
preceding scintigraphy. They included: family history of Sp, artic-
ular manifestations (axial inflammation, arthritis and enthesitis),
extra-articular manifestations (uveitis, conjunctivitis, oral ulcers,
genital ulcers, erythema nodosum, balanitis circinata, psoriasis,
keratoderma blennorrhagica and urethritis), radiological findings
(sacro-iliitis, syndesmophytes and erosions) and previous treat-
ments. C-reactive protein (CRP) was determined in 108 patients
by nephelometry (normal value >0.5). Clinically active disease
was defined as the presence of axial inflammation, synovitis or en-
thesitis.

Leucocyte labelling. In vitro leucocyte labelling was performed
according to the method of Vorne et al. [8] and Blasco et al. [9]
with some modifications [5, 6]. Briefly, a 40-ml sample of periph-
eral blood was taken up in a syringe containing 7.5 ml of acid ci-
trate dextrose used as anticoagulant. After spontaneous sedimenta-
tion of red cells for 1 h at room temperature, the supernatant was
aspirated and centrifuged in sterile tubes at 150×g for 15 min, and
the mixed leucocyte pellet was then collected. A 10-ml sample of
peripheral blood was centrifuged at 2000×g for 10 min to obtain
cell-free autologous plasma.

The 99mTc-HMPAO complex was formed by adding 1110 MBq
of free technetium (pertechnetate) in 5 ml isotonic saline to a com-
mercial kit containing HMPAO (Nycomed-Amersham). The cell
pellet was incubated for 30 min at room temperature, in 2 ml of
autologous plasma and 2 ml of 99mTc-HMPAO complex. Follow-
ing incubation, the unbound 99mTc-HMPAO was removed by cen-
trifugation at 150×g for 10 min. Cells were washed out and resus-
pended in 4 ml of plasma, and re-injected intravenously. The mean
injected dose was 220 MBq (6 mCi).

Imaging and interpretation. Scintigraphy was performed using a
large-field-of-view gamma camera, equipped with a low-energy,
parallel-hole collimator (Orbiter 75, Siemens). Images were ob-
tained in the anterior abdominal projection at 30 min and 2 h after

leucocyte re-injection, and 600 kcounts were accumulated for each
image. Craniocaudal, right and left oblique and pelvic outlet views
were acquired to localise tracer uptake when necessary. Two nu-
clear medicine physicians without knowledge of the clinical histo-
ry independently evaluated the scintigraphic images. Any intesti-
nal uptake was interpreted as a positive study when areas of in-
creased abnormal concentration of the tracer were seen in the ear-
ly images and remained similar or became more intense in subse-
quent images. Tracer uptake was scored from 1 (lowest uptake) to
4 (highest uptake) based on comparison with iliac crest uptake: 
1 = higher than background, 2 = lower than iliac crest uptake, 
3 equal to iliac crest uptake and 4 = higher than iliac crest uptake.
The bowel was divided into five segments (rectosigmoid, descend-
ing colon, transverse colon, ascending colon, and terminal ileum
and small intestine). Tracer uptake lower than 2 was considered as
a negative study.

Statistical analysis. Data were analysed using the chi-square test
with Yates correction when appropriate, Fisher’s two-tailed exact
test, the Wilcoxon signed ranks test, odds ratios (OR) and 95%
confidence intervals (CI) (SPSS program). A value of P<0.05 was
considered statistically significant.

Results

Of the 204 Sp patients studied, 125 (61.2%) were male.
Ankylosing spondylitis was the diagnosis in 105 (51.47%),
Reiter’s syndrome or reactive arthritis in 19 (9.31%),
psoriatic arthritis in 26 (12.7%) and undifferentiated Sp
in 54 (26.4%). Mean age at the onset of disease was 36.9
years (range 1–47). Seventy patients had a family history
of Sp or psoriasis. Eighty-two (40.2%) patients had oli-
go-arthritis, 26 (12.7%) polyarthritis and 9 (4.4%) mono-
arthritis. One hundred and nine (53.4%) patients had en-
thesitis.

Extra-articular manifestations consisted of conjuncti-
vitis in 29 patients (14.2%), urethritis in 28 (13.7%),
psoriasis in 26 (12.7%), acute diarrhea without blood at
the onset of the disease in 33 (16.1%) and uveitis in 
17 (12.1%). HLA-B27 was positive in 86 of the 195 pa-
tients studied (44.1%). An increased CRP was found in
46 of the 108 patients (42.5%). Seventy-nine percent of
the patients (161/204) were on NSAIDs, 17 (8.3%) on
methotrexate, 14 (6.8%) on corticoids, 13 (6.3%) on
sulphasalazine and 1 (0.49%) on cyclosporin A. Ninety-
one patients (44.6%) had active disease at the time of the
study.

Abdominal scintigraphy demonstrated gut inflamma-
tion in 104 patients (50.9%). The affected sites were: the
descending colon in 55 patients (26.9%), the ascending
colon in 33 (16.1%), the rectosigmoid in 25 (12.2%), the
transverse colon in 18 (8.8%) and the terminal ileum in
17 (8.3%). Twenty-two patients were given a score of 
1 (21.1%), 26 were given a score of 2 (25%), 33 were
given a score of 3 (31.7%) and 23 were given a score of
4 (22.1%).
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Control group

As a control group we studied 54 patients who did not
fulfil the criteria of Sp. These patients had been taking
NSAIDs for more than 3 months. Chronic low back pain
was diagnosed in 19 patients, rheumatoid arthritis in 17,
juvenile chronic arthritis in 3, connective tissue disease
in 3, septic arthritis in 3, hip or knee replacement in 6,
gout arthritis in 1, hepatitis B virus arthritis in 1 and 
Leriche’s syndrome in 1. Abdominal scintigraphy was
positive in six patients (2.9%). Gut inflammation was lo-
cated at the descending colon in four cases and at the as-
cending colon in two. One patient had septic arthritis due
to an intra-abdominal abscess and one patient with low
back pain suffered from diverticulitis.

The influence of NSAIDs on abdominal scintigraphy

Treatment with NSAIDs had no influence on the scinti-
graphic findings, and the rate of “false-positives” was
not significant. Patients with a diagnosis of Sp had a sig-
nificantly higher rate of silent gut inflammation
(104/204, 50.9%) than the control group treated with
NSAIDs (6/54, 2.9%) (χ2=27.75; P<0.001; OR=8.32;
95% CI=3.23–22.67).

Clinical associations of positive abdominal scintigraphy
in patients with Sp

Abdominal scintigraphy was positive in 53% of the pa-
tients diagnosed with undifferentiated Sp, a frequency
not significantly different from that in the other diagnos-
tic groups evaluated (Table 1). Furthermore, no statisti-
cally significant relation was found with any of the epi-
demiological parameters studied (Table 2). The presence
of radiological findings (sacro-iliitis, syndesmophytes,
peripheral joint erosions) and HLA-B27 positivity did
not correlate with the percentage of positive scintigraphy
studies. There was, however, a relationship between pos-
itive scintigraphy and a CRP of >0.5 (though it is to be
noted that CRP was studied in only 108 patients) (Ta-
ble 3). 

Clinical activity, as previously defined, was only
studied in 141 patients. A statistically significant rela-
tionship was noted between clinical activity and silent
gut inflammation, demonstrated by abdominal scintigra-
phy. Abdominal scintigraphy was positive in practically
all the patients showing clinical activity. Furthermore,
this relationship was present in all of the diagnostic
groups (Table 4).

The location of intestinal injuries in patients with Sp
was also studied. Injuries were most commonly located
in the ascending and descending colon but the differ-
ences compared with other sites were not statistically
significant. Comparing the individual diagnostic groups,
it was found that the terminal ileum was more commonly
affected in patients with reactive arthritis or Reiter’s syn-

Table 1. Frequency of positive
scintigraphy in different spon-
dyloarthropathies

Table 2. Epidemiological data
and articular manifestations in
patients with positive and nega-
tive abdominal scintigraphy

No. Positive scintigraphy %

Ankylosing spondylitis 105 55 43.5
Reiter’s syndrome/reactive arthritis 19 9 38.4
Psoriatic arthritis 26 12 38.0
Undifferentiated spondylarthropathy 54 28 53.3

Positive scintigraphy (n=104) Negative scintigraphy (n=100)

Mean 2 SD Mean 2 SD

Age at disease onset (years) 36.78 12.78 37.17 12.83
Disease duration (years) 9.21 9.05 9.18 8.48

No. % No. %

Sex (male) 63 60.57 62 62
Family history of Sp or psoriasis 33 31.73 37 37
Oligo-arthritis 36 34.61 46 46
Polyarthritis 13 12.5 13 13
Mono-arthritis 5 4.807 4 4
Enthesitis 53 50.96 56 56
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drome than in those with psoriatic arthritis (5/19 vs 0/26;
P<0.001; OR=2.59; 95% CI=1.6–4.18).

With regard to intestinal uptake, we found it to be
higher among patients with undifferentiated Sp than in
the other diagnostic groups.

Discussion

Many clinical observations indicate that the gut plays an
important role in the development of Sp. Some gut infec-
tions can produce reactive arthritis, and gut inflamma-
tion is observed in patients with post-venereal arthritis.
There is also an increased prevalence of IBD in families
of patients with post-venereal arthritis or ankylosing
spondylitis. Cross-reactions between HLA-B27 and
some components of intestinal bacteria have been dem-
onstrated [10]. Sulphasalazine has been given for years
as a treatment for ulcerative colitis and colonic Crohn’s
disease, and more recently it has been used for rheuma-
toid arthritis and Sp [11, 12]. Finally, the ileocolonosco-
pic evaluation of the large intestine has demonstrated
subclinical inflammation in Sp patients [13, 14].

Ileocolonoscopy and biopsies were performed in Sp
patients without a background of IBD by Mielants et al.
[2], who found acute gut lesions in 25% of patients and
chronic gut lesions in 34%. They correlated these micro-

scopic alterations with various clinical, radiological, bio-
logical and genetic parameters. Chronic lesions were re-
lated to a family history of Crohn’s disease and Sp, espe-
cially in those patients with ankylosing spondylitis.
Acute lesions were related to undifferentiated Sp and re-
active arthritis.

The location of these gut lesions is different in Sp pa-
tients without IBD and in patients with ulcerative colitis
or Crohn’s disease. Many authors have corroborated the
presence of silent gut inflammation in reactive arthritis,
undifferentiated Sp and ankylosing spondylitis by means
of ileocolonoscopy [4, 15, 16, 17, 18, 19, 20]. In those
studies, out of 500 patients, 168 (33.6%) had macroscop-
ic lesions and 271 (54.2%) had microscopic lesions.
Similar lesions have been described in 26% of patients
with psoriatic arthritis [21]. These lesions are not related
to intake of NSAIDs [18]. In most cases, the healing of
the histological gut lesions occurs in parallel with remis-
sion of the gut inflammation [22, 23].

Ileocolonoscopy is an invasive process that is not well
accepted by the patient in the absence of symptoms. Ra-
dio-isotope studies are a good alternative to colonoscopy.
Abdominal scintigraphy using 99mTc-HMPAO-labelled
leucocytes is useful to evaluate the extent and activity of
the inflammation in ulcerative colitis and Crohn’s disease
[24, 25, 26]. Our study confirms the findings of previous
investigations [5, 6] in that the presence of silent gut in-

Table 3. HLA-B27 positivity,
CRP level, radiological find-
ings and disease activity in pa-
tients with positive and nega-
tive abdominal scintigraphy

Positive scintigraphy (n=64) Negative scintigraphy (n=77)

No. % No. %

HLA-B27 positivity 41/62 66.1 45/70 64.3
CRP >0.5* 34/55 61.8 17/53 32.0
Sacro-iliitis 41 64.1 49 63.6

(with or without AS criteria)
Syndesmophytes 7 10.9 12 15.6
Peripheral joint erosion 13 20.3 23 29.9
Active disease** 55 85.9 8 10.3

AS, Ankylosing spondylitis
*χ2=9.4; P<0.005; OR=3.4;
95% CI=1.5–7.4
**χ2=80.7; P<0.0001;
OR=52.7; 95% CI=19–145.6

Table 4. Relationships between active disease and positive scintigraphy in the different diagnostic groups

No. Absence/presence No. Positive P< OR 95% CI
of active disease scintigraphy

Ankylosing spondylitis 62 AD 26 22 (84.6%) 0.0005 34.1 8.2–141.6
No AD 36 5 (13.9%)

Reiter’s syndrome/reactive arthritis 13 AD 5 5 (100%) 0.001 187 10.5–3,152.3
No AD 8 0

Psoriatic arthritis 21 AD 6 5 (83.3%) 0.014 20 1.6–241.7
No AD 15 3 (20%)

Undifferentiated spondylarthropathy 45 AD 26 23 (88.4%) 0.0001 138 13.2–1,440
No AD 19 1 (5.2%)

AD, Active disease; No AD, no clinical activity



flammation was revealed by abdominal scintigraphy in a
large number of patients [104 of the 204 Sp patients
(50.9%)]. These results agree with those obtained by his-
tological techniques. The epidemiological, clinical and
radiological characteristics of our patients were also simi-
lar to those of patients in previous studies [15, 16, 17, 18,
19]. Tracer uptake on abdominal scintigraphy is different
to that in patients with ulcerative colitis or Crohn’s dis-
ease [5]. This uptake is not dependent on NSAID intake.

Gut inflammation in Sp patients occurs mainly in the
ascending and descending colon, although any other site
may be affected. Inflammation of the small intestine and
the rectosigmoid is infrequent. This picture is different
from that in IBD patients. The presence of silent gut in-
flammation in patients with Sp was not related to the pa-
rameters studied, with the exception of disease activity
and an increased CRP. The relationship that we found
between gut inflammation and the activity of the illness
is similar to that described in histological studies [15, 16,
17, 18, 19], and holds true for all Sp patient groups.

It is possible that the gut inflammation found in many
of these patients with Sp is not related to subclinical
IBD. Transgenic animal studies expressing HLA-B27
show the pathogenic relationship between the germs, gut
lesions and arthritis in the Sp. Transgenic HLA-B2705
mice develop a multisystemic illness with gut and joint
inflammation [27]. These problems are not related to any
bacteria, but if these mice are bred in a sterile environ-
ment they do not develop gut and joint inflammation [3].
This model suggests that the initiating events of the dis-
ease take place in the gastrointestinal tract, especially in
the colon. The intestinal lesions show a predominantly
mononuclear cell infiltrate in the lamina propria [27],
similar to that found by ileocolonoscopy in human Sp
[2]. Recently we found similar lesions in patients with
Sp and positive abdominal scintigraphy [7, 28]. The gut
inflammation probably causes an increase in its perme-
ability, and thus stimulates the immune system. An in-
crease in gut permeability in patients with Sp has been
demonstrated [25, 29], and this increased permeability
correlated only with histological changes of chronic gut
inflammation [29]. Stodell et al. [30] found an increase
of IgG-containing cells in the lamina propria of the rectal
mucosa in patients with ankylosing spondylitis, suggest-
ing a local immune response in the bowel. Antigens in
the gastrointestinal lumen may pass through the gut mu-
cosa into the circulation, and it has been suggested that
there is transport of the antigen and the cells of these an-
tigens to the joints [31, 32]. It has been postulated that
Gram-negative enteric bacteria crossing the gut wall
stimulate antigen-antibody reactions with the HLA-B27
structure [33] or with HLA-B27-associated structures on
cells of the target organs by molecular mimicry [34], or
that they may alter the peptide sequence on HLA-B27
molecules on human monocytes [35].

The gut could play an important pathogenetic role in
different forms of Sp, permitting exogenous factors to

enter the circulation [15]. It is possible, as B27 transgen-
ic rat models suggest, that the gut inflammation is the
first event in the development of Sp. Independently of
whether the diagnosis is ankylosing spondylitis or anoth-
er form of Sp, abdominal scintigraphy using 99mTc-
HMPAO-labelled leucocytes is of value to detect the si-
lent gut inflammation in Sp patients. The relation be-
tween the histological findings or the gut inflammation
detected by scintigraphy and the activity of the illness
shows that the subclinical inflammation can be important
in the maintenance or the reactivation of joint inflamma-
tion in Sp patients. Because of the relationship between
the uptake on scintigraphy and the activity of the illness
from a clinical point of view, scintigraphy could be a
useful tool for evaluating the therapeutic response [36].
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