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Jejuno-ileal bypass arthropathy: its clinical features
and associations
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SUMMARY Postoperative arthropathy has been reported in patients undergoing jejunoileal bypass
for morbid obesity. The true frequency of this complication, and its independence from pre-
existing joint disease and from osteomalacia, have not been clearly established. Of 107 patients
who had undergone jejunoileal bypass, and in whom osteomalacia had been excluded, 38
developed a distinctive arthropathy. This consisted of episodic polyarthralgia, and occasionally
arthritis, affecting both large and small joints. The articular symptom complex was independent of
other major postoperative complications and unrelated to metabolic disturbances consequent
upon rapid weight reduction. Preoperative joint symptoms had a similar incidence in those who did
and in those who did not subsequently develop the postoperative arthropathy. Reversal of the
intestinal bypass was always associated with an immediate, complete, and permanent remission of
arthropathic symptoms.

The surgical management of morbid obesity by the
induction of an intestinal bypass was pioneered by
Payne et al.,' beginning in 1956, after the failure of
medical treatment in some patients to procure and
maintain satisfactory weight reduction. The bypass
procedures (initially jejunocolic and later jejuno-
ileal) cause considerable weight loss in most patients,
particularly during the first postoperative year.2`4
The complications of these operations are unfortu-
nately numerous. They can be divided into metabolic
or inflammatory on the basis of their suspected ae-
tiology. Hyperoxaluria, nephrolithiasis, and osteo-
malacia are examples of the first category, while
hepatic degeneration, bypass enteropathy, and ar-
thropathy are the major inflammatory or toxic com-
plications.5-8 The arthropathic side effects initially
reported in 1971 by Shagrin et al.9 after jejunocolic
bypass have since been observed, with varying inci-
dence, in various joints and at various intervals after
jejunoileal bypass.710-13 Recent debate has ques-
tioned the degree to which pre-existing joint disease
and a known postoperative complication, namely
osteomalacia, are responsible for these articular
SymptomS.14 15

The growing interest in the relationship between
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bowel pathology and arthritis1" highlights the impor-
tance of ascertaining whether a definite complex of
musculoskeletal symptoms and signs, independent of
other metabolic complications, develops as a conse-
quence of this known intestinal derangement and
also whether it remits with reversal of the bypass.
Investigations designed to answer these questions
have been carried out on morbidly obese subjects
who have undergone rapid weight reduction as a
result of a jejunoileal bypass, an 800 kilocalorie (3.3
MJ) diet or gastric reduction (gastroplasty), and in
some patients in whom the initial jejunoileal bypass
has been reversed.

Patients and methods

Three groups of patients were studied.
Group l. Consisted of 112 subjects (101 F, 11 M)

who had undergone jejunoileal bypass (schematic
representations of which appear in Fig. 1) 1 month to
7 years (mean 48 months) previously. All satisfied
the criteria of being normouricaemic on routine
serum uric acid estimations (performed 6-monthly),
Rose-Waaler negative (titre < 1/32), and unaffected
by osteomalacia, as determined by yearly bone biop-
sies.
Group H. A total of 18 patients (17 F, 1 M) were

investigated 1 to 60 months (mean 24 months) after
their jejunoileal bypass had been reversed for the
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Type 1 Type 2
Fig. 1 Type I jejunoileal bypass, Payne et al.5 Redundant
loop ofsmall intestine anastomosed to the terminal ileum.
Type 2 jejunoileal bypass, Scott et al."7 Redundant loop of
small intestine anastomosed to the colon.

Table 1 Subjects whose jejunoileal bypass had been
reversed: duration ofbypass and indication for its reversal

Subject Time since Duration of Indication for reversal
reversal jejuno-ileal
(months) bypass

(years)

1 6 6 Hepatic degeneration
2 17 4 Bypass enteropathy
3 36 5 Arthropathy
4 48 1 Hepatic degeneration and

arthropathy
5 2 2 Protein deficiency
6 6 7 Heptic degeneration
7 60 2 Bypass enteropathy and

arthropathy
8 1 6 Persistent diarrhoea
9 30 4 Persistent diarrhoea and

arthropathy
10 12 2 Hepatic degeneration
11 48 1 Bypass enteropathy
12 5 5 Arthropathy and rash
13 48 1 Electrolyte imbalance
14 60 1 Persistent vomiting
15 18 3 Hepatic degeneration
16 12 5 Persistent diarrhoea
17 3 7 Hepatic degeneration
18 24 3 Persistent diarrhoea and

arthropathy

Table 2
interview

indications listed in Table 1. It will be seen that
arthropathy alone or in combination with another
complication was the indication for reversal in 6
patients (nos. 3, 4, 7, 9, 12, and 18 of Table 1).
Group III. Consisted of a control group of 18

patients who had undergone rapid weight reduction
over 1 to 36 months (mean 11 months), induced in 10
subjects (6 F, 4 M) by an 800 kcal (3-3 MJ) diet with
or without dental splintage, or by operative gastro-
plasty in the remaining 8 patients (7 F, 1 M). The last
procedure, while reducing the volume of the
stomach, does not affect the continuity or integrity of
the small intestine.18 19
The patients, who were all attending the routine

morbid obesity clinic at a minimum of 6-monthly
intervals, were asked on at least 2 occasions about
their musculoskeletal symptoms. Affected joints
were examined and note was taken of associated
complications, particularly bowel disturbances and
skin rashes.

Results

GROUP I
Five of the initial 112 jejunoileal bypass patients
were excluded from the study on the basis that their
histories of musculoskeletal symptoms were not con-
sistent at repeated interviews. Thirty-eight of the
remaining 107 subjects (33/98 end-to-side, 5/9 end-
to-end bypass) developed a characteristic arthro-
pathy 1-78 months (mean 27 months) after opera-
tion. The age, sex, and interval since operation for the
patients with and without arthropathy appear in
Table 2. An episodic symmetrical polyarthralgia
involving from 4 to 18 joints (mean 10 joints) was the
main and in the majority of cases only feature of the
arthropathy. The attacks, which were sudden in
onset, involved both large and small joints, particu-
larly those of the upper limbs, and consisted of pain
exacerbated by movement and stiffness aggravated
by rest. Fig. 2 illustrates the distribution of the af-
fected joints. These episodes lasted 2-14 days and
were separated by periods of 2-12 weeks, during
which time the subjects were asymptomatic. Joint
symptoms in most of the subjects proved little more
than a minor inconvenience. However, in 5 patients

Post-jejunoileal bypass patients with and without arthropathy: their age, sex, and interval since operation at first

Group No. patients F:M Mean age ±SD Mean duration +SD
(% total) (yr) jejunoileal bypass

(months)

Total patients 107 (100) 96:11 41 ± 10 48 ± 24
Postoperative arthropathy 38 (35) 36: 2 41 ± 9 54 ± 22
No postoperative arthropathy 69(65) 60: 9 39 ± 9 42 ± 22
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Distribution of joints involved in post-operative crthropathy
n ( 38 Subjects )
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Distribution of ioints involved pre-operatively
( 33 Subjects )

Table 3
arthritis

Joints involved in 8 subjects with postoperative

Subject Joints with postoperative arthritis

1 Knees
2 Knees, MCPs, PIPs
3 MCPs, PIPs
4 MCPs
5 Ankles
6 Wrists, knees
7 Wrists
8 DIPs

MCP = metacarpophalangeal joint. PIP = proximal
interphalangeal joint. DIP = distal interphalangeal joint.

they had necessitated confinement to bed and in a
further 6 functional capacity had been reduced to
self-care only. The pattern of joint involvement, the
severity and duration of attacks, and the interval
between episodes showed a wide intergroup but little
interpatient variation. In 8 of the 38 subjects evi-
dence of an active arthritis (swelling, tenderness, and
heat) was observed on at least one occasion in some
of the joints, giving rise to the polyarthralgia (Table
3).
No resultant permanent joint damage was detected

either clinically or radiologically. The arthropathy
was self-limiting in 4 subjects, being present for 1-3
years, with no further attacks occurring during the
subsequent 6-month to 3-year follow-up. Pre-
operative joint symptoms, resulting mainly from
monoarticular involvement of large weight-bearing

Li
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Fig. 2 Joints giving rise to
preoperative symptoms compared
with those involved in the
postoperative arthropathy.

joints, were present at a similar incidence in those
who did (11/38, 29%) and those who did not (22/69,
32%) subsequently develop the postoperative ar-
thropathy. The joints giving rise to these pre-
operative symptoms (principally the knees) are com-
pared in Fig. 2 with the joints involved in the post-
operative arthropathy. It will be seen that, post-
operatively, small and large joints were affected and
particularly those of the upper limbs.
A maculopapular eruption was temporarily as-

sociated with polyarthralgia in 3 subjects. In 2 it was
confined to the legs, while in the third it involved both
the arms and legs. A further patient had a solitary
episode of erythema nodosum involving the lower
limbs. Abdominal bloating and diarrhoea concomit-
ant with the onset of arthralgic symptoms was a con-
stant feature in 5 subjects.
Group II. Prior to reversal of the jejunoileal bypass

for the indications illustrated in Table 1, 6/18 sub-
jects (33%) suffered episodic arthralgic symptoms
similar to those observed in the group I patients.
Returning the small intestine to its normal an-
atomical configuration was associated in all 6 patients
with an immediate, complete, and permanent remis-
sion of arthropathic symptoms.
Group III. None of the 18 patients in whom weight

reduction had been induced by diet or gastroplasty
developed symptoms suggestive of the arthropathy
observed in the jejunoileal bypass subjects. Minor
articular symptoms were present in 8 of these 18
subjects (44%) prior to commencing the diet or
undergoing gastroplasty.

r-i
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Discussion

This study both confirms previous reports7 10-13 on

the development of a characteristic episodic arthro-
pathy following the construction of a jejunoileal by-
pass and demonstrates its independence from
osteomalacia and pre-existing joint disease. The pre-
valence of this symptom complex, which we have
termed jejunoileal arthropathy (JIA) has previously
been reported to be between 5 and 20%.7 10-12 How-
ever, these figures are based on patients spontane-
ously reporting articular symptoms or being referred
to specialist rheumatology departments. The inci-
dence of 35% observed in this study was obtained by
direct inquiry as to the presence of musculoskeletal
symptoms and signs. While this may have resulted in
the inclusion of less severe cases, it is probably a more

accurate assessment of the true overall prevalence.
Clegg et al., 13 in the only other study utilising direct
questioning, found 52% of 44 consecutive patients
who had undergone jejunoileal bypass to have
suffered symptoms suggestive of JIA. The disparity
between our findings and those of Clegg et al.13 poss-

ibly reflects the different type of jejunoileal bypasses
performed. In the majority of our subjects (98/107)
the redundant loop of small bowel was anastomosed
to the terminal ileum,5 while in the patients studied
by Clegg et al.13 this loop was connected directly to
the colon,17 in which position greater bacterial con-

tamination might be expected.10 It is of interest that
the 9 subjects in our study who had undergone this
latter form of small bowel bypass had a higher inci-
dence (5/9) of arthropathic symptoms than that
observed in the study as a whole.
Two salient points emerge from our study of those

subjects requiring reversal of their intestinal bypasses
for the variety of complications illustrated in Table 1.
Firstly, the similar incidence of JIA in this group

(33%) to the incidence of JIA in patients in group I

(35%), who were without other major side effects,
implies that articular symptoms do not occur with a

greater frequency in the presence of other complica-
tions. Secondly, the complete and permanent remis-
sion of the arthropathy consequent upon the small
intestine being returned to its normal configuration
emphasises the total dependence of JIA on the pres-

ence of an intestinal bypass and/or a redundant loop
of small intestine.

Although the pathogenesis of JIA remains unclear,
the total absence of articular symptoms suggestive of
JIA in our control group, in whom rapid weight loss
was induced without intestinal bypass, would suggest
(even though this control group was followed up for a
shorter period of time) that metabolic disturbances
attributable simply to rapid weight reduction are not
in themselves a major factor in inducing JIA.

Immune mechanisms, however, would appear likely
to be of prime aetiological significance. Increased
levels of complement-containing cryoprecipitates
and circulating immune complexes, some of which
possess antibodies directed against bacterial an-
tigens, have been reported to occur in patients who
develop postoperative joint symptoms."22 The
redundant loop of small intestine would seem to be
the probable location for these bacterial antigens,
since Elkon et al.23 have demonstrated, in 3 patients
suffering with JIA, circulating antibodies against
organisms isolated from this site. Reversal of the
intestinal bypass in all 3 subjects resulted in resolu-
tion of their arthropathy and disappearance of these
specific antibodies.

In view of the complications associated with
jejunoileal bypass it is probable that this operation
will be superseded in the treatment of morbid obesity
by procedures such as gastroplasty with fewer side
effects.19 24 Work is therefore urgently required to
define more clearly the mechanisms underlying both
the arthropathy and individual susceptibility to its
development and expression. Such investigations,
while helping in the management of those suffering
with, or liable to develop JIA, could also add to our
general understanding of chronic arthritides.

J. P. D. is financially supported by an Arthritis and Rheumatism
Council Clinical Research Fellowship.
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