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SHORT REPORTS

Synovial fluid ferritin in
rheumatoid arthritis: an index or
cause of inflammation?
In many inflammatory disorders excess iron is found within reticulo-
endothelial cells. In patients with rheumatoid arthritis the synovial
membrane contains an excess of iron (in the form of ferritin) con-
centrated within the cytoplasm and lysosomes of the type A reticulo-
endothelial cells.1 The concept that this iron may promote or worsen
inflammation is not new. de Duve2 suggested that lysosomes contain-
ing phagocytosed material discharge their enzymes more readily than
do normal lysosomes. Muirden' suggested that incorporation of iron as
ferritin in synovial cell lysosomes may facilitate enzyme release and
promote tissue damage but failed to find a clear association between
synovial membrane iron in rheumatoid patients and the degree of
inflammation within the joints.
We found large quantities of ferritin within the synovial fluid of

patients with rheumatoid arthritis but not in those with osteo-
arthritis.3 This ferritin is presumably derived from the synovial
reticuloendothelial cells. To establish whether synovial fluid ferritin
concentrations reflect local reticuloendothelial activity we correlated
synovial fluid ferritin concentration with other indices of synovial
inflammation. As intra-articular immune complexes are considered to
be responsible for perpetuating chronic synovitis in patients with
rheumatoid arthritis we also looked at their association with synovial
fluid ferritin concentrations.

Patients, methods, and results

Synovial fluid was collected from 50 patients with rheumatoid arthritis
with accompanying synovial effusion. A sample of the fluid was allowed to
clot, centrifuged, and the ferritin concentration measured by radioimmunoas-
say (Gammadab 125I Ferritin Kit, Travenol Laboratories). Immune com-
plexes were estimated by 1251 Clq binding activity, and complement
components (C3 and C4) by radial immunodiffusion. The table shows the
other laboratory indices of synovial inflammation measured. All data were
non-parametric, and the relation between ferritin concentration and these
indices was derived using Spearman's rank correlation coefficient (table).

Relation between synovial fluid ferritin concentrations and synovial fluid
indices of disease activity in rheumatoid arthritis (n= 50)

Indices Correlation (r) Significance (p)

Rose-Waaler test 0 41 0 01
Absolute polymorph count 0 30 0 05
Synovial fluid glucose (fasting) - 030 0 05
Ratio of serum to synovial fluid glucose

(fasting) 0 60 0 001
IgG 0 57 0 001
Total protein 0 37 0 01
Immune complexes 0 58 0 001
C3 (n=36) - 0-57 0 001
C4 (n = 36) - 0 34 0-05

Comment

The observation that synovial fluid ferritin concentration correlates
with other indices of inflammatory activity and immune complexes
permits speculation about the nature of this association. In part the
persistence of immune complexes within either serum or synovial
fluid may be related to impaired function of the reticuloendothelial
system,4 though the cause of this dysfunction is unknown. The
conversion of ferrous to ferric iron during its incorporation into
ferritin involves activation of molecular oxygen, and it has been
suggested that when excess iron is stored oxidative-free radical
reaction may promote tissue damage.5 The products of univalent
oxygen reduction are all reactive substances in their search for stable
electronic configurations and may exert a direct toxic effect on the
reticuloendothelial cell.
We found a significant association between synovial fluid ferritin

concentrations, synovial immune complexes, and other local indices
of inflammatory activity in patients with rheumatoid arthritis. A
common, and as yet unknown, factor is probably responsible for this

association. The possibility that an excess of iron within the reticulo-
endothelial cell has a direct toxic effect, affecting its ability to clear
immune complexes, should also be considered.
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Variceal haemorrhage from a
colostomy due to portal hypertension
secondary to intrahepatic metastases
from rectal carcinoma

Haemorrhage from varices around an artificial intestinal stoma
secondary to portal hypertension is well documented. Most commonly
haemorrhage is from an ileostomy and attributable to portal hyper-
tension caused by the cirrhosis associated with inflammatory bowel
diseases such as ulcerative colitisl 2 3 and Crohn's disease.4 Variceal
haemorrhage from a colostomy has been less frequently reported.
In one case of bleeding from a defunctioning transverse colostomy
created to relieve obstruction of the sigmoid colon due to diverticular
disease portal hypertension was attributable to coincidental alcoholic
cirrhosis.3 Secondary deposits in the liver are a rare cause of portal
hypertension. Only one case of variceal bleeding from a colostomy due
to portal hypertension secondary to intrahepatic metastases from a
large-bowel carcinoma has been reported.5 I describe a further
case.

Case report

The patient was a 52-year-old man who 18 months before had had a left
iliac loop colostomy for an inoperable obstructing adenocarcinoma of the
rectum; laparotomy had shown several metastases in the right lobe of the
liver and almost complete replacement of the left lobe by secondary deposits.
He had remained well until admission for severe haemorrhage from his
colostomy, which had otherwise been functioning normally.
He was anaemic but not shocked. The abdomen was distended from ascites

and showed pronounced hepatomegaly and dilated subcutaneous veins on
the anterior wall, similar to the characteristic caput medusae. Around the
colostomy, which had a bluish hue, were several dilated veins, one of which
was identified as the source of the haemorrhage. The bleeding point was
underrun with several sutures and 4 units of blood transfused. His general
condition began to deteriorate, and two months later he presented with a
further episode of acute variceal haemorrhage. Physical findings were as
before, except that he was noticeably jaundiced. The bleeding point was
again identified and underrun, adequate haemostasis being achieved. Blood
transfusion was not required. Two days later he died from carcinomatosis;
there had been no further haemorrhage.

Comment

Some case reports of stomal haemorrhage from mucocutaneous
varices have confirmed the presence of portal hypertension mano-
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metrically.4 This was not feasible in this case but varices due to
portal hypertension were assumed to be the cause from the
characteristic appearance of the stoma5 and the presence of a caput
medusae.

Various treatments have been advocated, but simple steps such as
applying local pressure and underrunning of the bleeding points
should be tried first. Any haemostatic defect associated with the
liver disease should be corrected. The use of sclerosants such as
sodium tetradecyl sulphate has also been suggested,5 and systemic
infusion of vasopressin may prove useful.' More radical measures
such as amputation and refashioning of the stoma to effect venous
disconnection,4 or portasystemic shunting by portacaval anastomosis,
although useful in patients with cirrhosis due to inflammatory
bowel disease, are not indicated in those with widespread metastatic
disease.

I am grateful to Mr A G Dingley for permission to report this case, and
to Professor Harold Ellis for help and encouragement.
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Lipoatrophy and monocomponent
porcine insulin

Lipoatrophy occurs in about 10%' of patients receiving conventional
insulin.' Highly purified porcine insulin is not generally thought to
cause this complication and is normally advocated for its treatment.'
We describe here, however, a case of lipoatrophy in a patient treated
with monocomponent insulin.

Case report

A woman, now aged 60, was first seen in June 1958 after glycosuria had
been found on routine urine analysis. An oral glucose tolerance test con-
firmed the diagnosis of diabetes mellitus and she was treated with diet and
chlorpropamide (250 mg/day). During November 1977 she was admitted
with ketoacidosis precipitated by an upper respiratory tract infection and was
treated with continuous intravenous infusion of monocomponent insulin

Lipoatrophic areas in leg before (left) and after (right) treatment.

(Actrapid MC). While in hospital she received one injection of Insulin
Novo Rapitard (16 units subcutaneously). She was discharged taking insulin
zinc suspension (Monotard MC) 36 units a day subcutaneously.

In November 1979 she developed lipoatrophy at injection sites on her
thighs (figure) and upper arms. The hospital case notes and treatment sheets
and her general practitioner's records yielded no evidence that she had re-
ceived any insulins other than those mentioned. Biopsy specimens taken from
the edge of lipoatrophic areas were snap-frozen in liquid nitrogen, and
immunofluorescence analysis was performed.2 Mild speckling of C3 was seen
at the dermal-epidermal junction and a mild diffuse increase in fibrin and
fibrinogen in the upper dermis, but no IgM, IgG, C3, or Clq was deposited
in the blood vessel walls. Serum insulin binding capacity, assayed by a
second antibody coprecipitation assay specific for IgG antibody,3 was 159
,tg/l. Serum insulin-specific IgE, measured by radioimmunoassay, was
normal.

She was instructed to inject Actrapid MC (12 units) and Monotard MC
(36 units) into the middle of the lipoatrophic areas. By July 1980 the affected
areas had filled out (figure).

Comment

A similar case of insulin-induced lipoatrophy was reported by
Hanai et al in Japan.4 Their patient had also been treated initially by
diet and with a sulphonylurea and was later transferred to Monotard MC
insulin. Unfortunately, the response to treatment was not mentioned.
Our patient, however, responded well to monocomponent porcine
insulin injected into the affected areas.
The cause of insulin-induced lipoatrophy is unknown. An immune

pathogenesis in patients treated with conventional insulins was sugges-
ted by Reeves et al.5 They showed abnormal deposition of immunologi-
cal components in the dermal blood vessels of all biopsy specimens
taken from the edge of lipoatrophic sites. These were not present
in our patient. The findings of a mild speckling of C3 at the dermal-
epidermal junction and a mild diffuse increase in fibrin and fibrinogen
in the upper dermis are non-specific and alone are insufficient to
confirm the presence of an immunological reaction. The insulin
binding capacity in this patient was 15 9 Lg/l; Reeves et al reported a
range of 12 7-58 8 stg/l, with a mean of 33 1 tsg/l in patients with
lipoatrophy who had received conventional insulin and of less than
22 3 iig/l in patients who had received conventional insulins but did not
have lipoatrophy.5 There was no evidence of a local immunological
reaction in our patient.
We suggest that the pathogenesis of lipoatrophy in our patient,

treated exclusively with monocomponent insulin, may differ from
that in conventionally treated patients.

We thank Dr W G Reeves, Department of Immunology, University Hos-
pital, Nottingham, for his reports on the immunofluorescence studies and
assay of insulin binding capacity.
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Correction

Screening for congenital hypothyroidism in the Republic of
Ireland

Several errors occurred in this paper by Sylvia Dockeray et al (6 December
1980, p 1519). Under Protocol in the materials and methods section 1251I
should read 1231; the dose of 99mTc is from 50 to 100 ,uCi and the irradiation
dose to the thyroid is from 7 to 220 mR, while that to an infant's thyroid
during anteroposterior chest radiography is 50 mR or less.
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