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Introduction: This study was performed to assess the prevalence and risk factors for osteoporosis in postop-
erative ulcerative colitis (UC) patients after restorative proctocolectomy. Patients and Methods: A total of 58
consecutive postoperative UC patients were selected from our institute. Patients underwent total proctocolec-
tomy and ileal pouch-anal anastomosis (IAA) or ileal pouch-anal canal anastomosis (IACA) between 1998 and
2006. Bone mineral density (BMD) (g/cm?) of the lumbar spine or femoral neck was measured by dual energy X-
ray absorptiometry (DXA). Corticosteroid-induced osteoporosis was defined as a lumbar spine or femoral neck T-
score of —2.0. Results: Osteoporosis was observed in 24 (41%) of 58 postoperative UC patients over a median
postoperative follow-up period of 4.3 = 2.3 years. The factors associated with osteoporosis were female over 50
years old and postoperative corticosteroid use. Bone fractures were documented in three patients in the osteopo-
rosis group. The change in T-score with 1 to 2 years of bisphosphonate therapy was + 0.6 = 0.86. Conclusions:
The prevalence rate of osteoporosis was 41%, even after a median of 4.3 years after colectomy with IAA or
TACA. Osteoporosis was associated with two risk factors (female over age 50 years and corticosteroid use). After

receiving appropriate drug therapy, the BMD values of osteoporosis patients approached normal levels.
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Introduction

Corticosteroid therapy has been used for the
treatment of ulcerative colitis (UC), but it has a
number of side effects, including osteoporosis, men-
tal disorders, myopathy, infection, and glucose intol-
erance. The overall prevalence of osteopenia and os-
teoporosis in inflammatory bowel disease (IBD) is
approximately 15%". In a peripheral Dutch hospital
study performed in 2008, 168 IBD patients under-
went dual energy X-ray absorptiometry (DXA)”.
Low bone mineral density (BMD) with a T-score
< =1 was observed in 64.3% of cases, and osteopo-
rosis with a T-score < —2.5 was found in 23.8%. In
a population-based study performed in 8 UC pa-
tients undergoing DXA in Western Sweden in 2009,
decreased BMD with a Z-score < —1 SD occurred
in 47.0% of cases and low BMD with a Z-score < —2

SD was observed in 24.1%7. Reported risk factors
for reduced BMD in 144 patients with IBD were
poor calcium intake, low body mass index (BMI), ad-
vanced age, and use of azathioprine® ™.

Patients in whom restorative proctocolectomy
and ileal pouch-anal anastomosis (IAA) or ileal
pouch-anal canal anastomosis (IACA) are indicated
have usually been treated with corticosteroids, in-
cluding corticosteroid pulse therapy. Reports of
bone disorders in postoperative UC patients are
rare. The present study was performed to assess
the prevalence and risk factors of osteoporosis in
postoperative UC patients after restorative procto-
colectomy and TAA or IACA.

Patients and Methods

Fifty-eight consecutive postoperative UC pa-

tients were selected from among those treated at
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Table 1 Comparison of demographic and general clinical data between the os-
teoporosis and normal BMD groups measured at the time of study enrolment
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Osteoporosis Normal
Variable T-score <—2.0 T-score>2.0 p value
24 (41%) 34 (59%)
Age (years) 455+ 188 305+99 0.125
Female sex 13 (54%) 12 (35%) 0.15
Female >50 years old 11 (46%) 6 (18%) 0.020
BMI 212+26 209%4.1 0.801
History of bone fracture 3 (13%) 0 0.034
Postoperative follow-up period (years) 30+£17 50+26 0.073
Postoperative corticosteroid use 10 (42%) 6 (18%) 0.044

BMLI: body mass index.

our institute. They underwent restorative procto-
colectomy and TAA or TACA between 1998 and
2006. The study population consisted of 33 men and
25 women with an average age of 424 (range 18-82)
years. The operative indications were refractory
disease in 35 cases (60%), bleeding in 12 cases (21 %),
dysplasia or cancer in 9 cases (16 %), and perforation
in 2 cases (3%). The clinical variables were com-
pared between patients with osteoporosis and those
with normal BMD. A retrospective review compar-
ing BMD before and after bisphosphonate therapy
was also performed in 9 patients with osteoporosis.
The effectiveness of drug therapy for osteoporosis
was measured. All patients gave informed consent,
and the study was performed in accordance with
the Declaration of Helsinki.

Bone mineral density

The BMD (g/cm? of the lumbar spine or femoral
neck for patients with bone fractures was meas-
ured by DXA. The T-score is defined as the num-
ber of standard deviations (SD) by which a given
BMD measurement exceeds or falls below the nor-
mal mean BMD of healthy 30-year-old individuals
(peak bone mass). Corticosteroid-induced osteoporo-
sis was defined as a lumbar spine or femoral neck
T-score below —2.0.

Definitions of variables

The variables studied were classified as either: (1)
variables that were measured at the time of enroll-
ment in the study and reflect post-IAA or post-
TACA information, including age, female sex, female
over age 50 years, BMI, history of bone fracture,
and postoperative corticosteroid use; and (2) vari-

ables the values of which were known or measured
at the time of restorative proctocolectomy and TAA
or TACA, including age at diagnosis, age at opera-
tion, number of years between diagnosis and opera-
tion, operative indication(s), and preoperative total
corticosteroid dosage.

Statistical analysis

A case-control study was performed with cases
including patients with osteoporosis. The data were
analyzed using the PASW statistical package
(PASW Statistics, version 17.0; SPSS, Chicago, IL).
Univariate associations between bone mass catego-
ries and categorical study variables were assessed
using the y* test, the Mann—Whitney test, or Stu-
dent’s t test. In all analyses, p<<0.05 was taken to in-
dicate statistical significance.

Results

Osteoporosis was observed postoperatively in 24
(41%) of 58 UC patients with a median postopera-
tive follow-up time of 4.3 = 2.3 years. Based on the
results of univariate analysis, the factors that were
shown to be associated with increased risk of osteo-
porosis were female over 50 years old and postop-
erative corticosteroid use (Table 1). Age, BMI, and
postoperative period were not significantly associ-
ated with osteoporosis risk (Table 1). At the times of
restorative proctocolectomy and IAA or IACA,
there were no significant differences in clinical data
between the osteoporosis and normal BMD groups
(Table 2).

Bone complications (lumbar spine fractures) were
documented in 3 (13%) of 24 patients in the osteopo-
rosis group (p =0.034) (Table 1), with T-scores rang-
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Table 2 Comparison of demographic and general clinical data between the os-
teoporosis and normal BMD groups at the time of restorative proctocolectomy

and IAA or JACA

Osteoporosis Normal
Variable T-score<—20 T-score>2.0 p value
24 (41%) 34 (59%)
Age at diagnosis (years) 31.0x176 281+108 0.194
Age at operation (years) 420=197 350102 0.089
Years from diagnosis to operation 100+79 6.6%6.1 0.069
Operative indication 0.539
Refractory 15 (63%) 20 (59%)
Cancer or dysplasia 5 (21%) 4 (12%)
Bleeding 3 (13%) 9 (26%)
Perforation 1( 4%) 1( 3%)
Preoperative corticosteroid total dosage 0.531
None 0 0
<10g 8 (36%) 13 (48%)
1020 g 6 (27%) 8 (30%)
>20g 8 (36%) 6 (22%)
Table 3 Cases that developed bone fractures
ey Sex  BMI R e R0 fractere
71 female 238 + -39 spine
65 male 191 + -27 spine
24 male 138 - -3 spine

SD: standard deviation.

Table 4 Presence of osteoporosis by years
since operation

Years since operation

<3 46 >7
Osteoporosis ratio 12/24 8/21 3/0
50% 38% 30%

ing from —2.7 to — 3.9 (Table 3). After restorative
proctocolectomy and IAA or TACA, two patients
required corticosteroid treatment for residual proc-
titis.

The osteoporosis ratio decreased with number of
years between diagnosis and operation (Table 4).
The osteoporosis ratio was 50% for less than 3
years from restorative proctocolectomy and IAA or
TACA, while the value was 30% at more than 7
years.

A difference in T-score (0.6 £ 0.86) was observed
after 1 to 2 years of bisphosphonate therapy (Ta-
ble 5). The T-score was normalized in 5 (56%) of 9
patients.

Table 5 Changes in T-score by drug therapy with
bisphosphonate, vitamin D, and calcium

Before drug After drug
therapy therapy Changes
T-score (n=9) -260+ 03 -14=113 06+086
Discussion

Patients who underwent restorative proctocolec-
tomy and TAA or IACA had already undergone cor-
ticosteroid therapy, including corticosteroid pulse
therapy. Overall, 41% of patients undergoing re-
storative proctocolectomy and IAA or IACA had
osteoporosis in our institute, which is a greater per-
centage than previously reported for IBD pa-
tients?™”. Most cases were not treated for osteopo-
rosis. Thus, patients who underwent restorative
proctocolectomy and IAA or TACA had been on
long-term high-dose corticosteroid therapy. Other
reasons may be continuing malnutrition and
chronic inflammation.

In the present study, the risk factors for postop-
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erative osteoporosis in UC patients were female
over age 50 years and corticosteroid usage. The
risk factor of female over age 50 years may be re-
lated to the effects of estrogen. In most cases, post-
operative corticosteroid usage was due to pouchitis
or residual proctitis and anadrenalism. The patients
with bone fractures consisted of two men and one
woman. Thus, it should be influenced not only by fe-
male over age 50 years but also by corticosteroid
usage.

In this study, bone fractures occurred at the lum-
bar spine, and all cases occurred in patients with os-
teoporosis. This was compatible with the sugges-
tion that the most fragile site in patients with
corticosteroid-induced osteoporosis is the spine.
The risk of fragility fractures was higher in the os-
teoporosis group than in the normal BMD group.

BMD changed after the operation. The number of
cases with osteoporosis decreased with longer
follow-up. Restorative proctocolectomy with TAA or
TACA has been reported to have a beneficial effect
on BMD in UC patients*?. There may be a positive
correlation between the increase in BMD and the
time since the operation', which may be due to re-
moval of the colon, better nutrition, and discontinu-
ation of corticosteroids.

The Japanese Society for Bone and Mineral Re-
search has produced guidelines for treatment of os-
teoporosis with corticosteroid usage; treatment of
osteoporosis was recommended for patients using
or planning to use oral glucocorticoids for 3 months
or longer, and also those with prior fragility frac-
tures or new fractures during treatment, or %
YAM (Young Adult Mean) <80, or prednisolone
equivalent >5 mg/day"™. It was suggested that
bisphosphonates for the treatment of osteoporosis
as the first choice. In this study, bisphosphonate im-
proved BMD and changed the osteoporosis ratio.
Active treatment is needed for UC patients with os-
teoporosis. However, this is difficult for young
women of childbearing age because of the potential
adverse effects on the fetus.

The findings of the present study have several
implications. UC patients may be considered a high-

risk group for bone loss, even after restorative proc-
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tocolectomy with TAA or TACA, and a base DXA
test may be needed for follow-up after the opera-
tion. In addition, close monitoring of BMD may be
necessary in patients at risk, such as females over
the age of 50 years and those on corticosteroids.
Proper surveillance of patients at risk could result
in early diagnosis and therapeutic intervention.
Conclusions

In the present study, the prevalence of osteoporo-
sis was 41%, even at a median of 4.3 years after
proctocolectomy with TAA or IACA. Osteoporosis
was associated with two risk factors: female over
age 50 years and corticosteroid use. Bisphosphonate
therapy given to osteoporosis patients resulted in
normalization of BMD in most cases.

The authors have no conflicts of interest.
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