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Summary. The Toxic Syndrome (TS) caused by ingestion of adulterated
rapeseed oil in Spain is a new disease of multisystemic character whose
aetiology and pathogenesis remains unknown. The most prominent path-
ological feature is a peculiar non-necrotizing vasculitis, that affects
mainly the intima and involves vessels of every type and size in practically
every organ. The TS begins with an acute clinical picture with pleuro-
pneumopathy, fever, headaches, exanthems and eosinophilia. In these
early clinical phases the main pathological findings were observed in
the lungs and consisted of intense pulmonary interstitial oedema with
scanty inflammatory mononuclear infiltrates. Ultrastructural study re-
vealed hydropic degeneration of pneumocytes types 1 and IT with desqua-
mation of type I. The patients in this phase died of respiratory failure,
later deaths were due to thromboembolic complications. Later still the
patients developped a neuromuscular syndrome, sclerodermiform skin
lesions and severe weight loss and died predominantly of infectious com-
plications and respiratory failure. The anatomopathological picture in
the peripheral nerves was that of inflammatory neuropathy with a lym-
phocytic perineuritis that led to perineural fibrosis with secondary axonal
degeneration. The muscle presented an interstitial inflammatory myo-
pathy at first followed by a neurogenic muscular atrophy. The skin
lesions in the late phases consisted in dermal or dermal and subdermal
fibrosclerosis, with vasculitis of the small arteries in the lower dermis.
The salivary glands and pancreas showed vasculitis and interstitial in-
flammation which progressed to interstitial fibrosis and parenchymal
atrophy.
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In Spain, since May 1981, a new toxic syndrome (TS) has caused 271 deaths and affected
around eighteen thousand people who have required hospitalization. At first the syndrome
was considered to be an infection (mycoplasma pneumoniae) despite the considerable epidemio-
logical evidence against this assumption. On June 10, 1981, the epidemic was traced to the
ingestion of a particular lot of rapeseed cooking oil (Tabuenca 1981). This oil was sold fraudu-
lently, door to door, as pure olive oil. The Goverment seized 3,000,000 1 of oil, and thereby
averted the presentation of new cases. However, by that time, a certain number of patients
had had to be readmitted to hospital.

The illness was initially called “atypical pneumonia” because clinical
and X-Ray findings were compatible with that diagnosis. Most commonly
reported symptoms were: fever (37.5-39° C); respiratory distress; nausea
and vomiting, various skin eruptions (morbilliform, papular), general dis-
comfort, headaches, abdominal pain, myalgias, lymphadenopathies and
marked eosinophilia. The radiological picture was consistent with intense
pleuropulmonary transudation, with a striking interstitial pattern. Often
there were Kerley septal lines with interlobular pleural swelling. Also, a
certain number of patients presented bilateral alveolar involvement and had
pleural effusions. All these manifestations were short-lived, especially the
respiratory symptoms; the radiographic signs usually disappeared after
2-6 days (Tabuenca 1981). By this time some patients had died of respiratory
failure. In the second week of June, patients began to present with thrombo-
sis of large vessels and died because of thrombosis of the mesenteric arteries
and veins or pulmonary thromboembolism (Report of the Pathology Com-
mision 1981 a).

The clinical features that patients presented in the arly stages, ““1st.
clinical phase” (1st CPh), differed from the clinical picture observed later
in a number of patients that had to be readmitted to the hospitals, denomin-
ated “2nd. clinical phase” (2nd CPh). In the 2nd CPh of the disease the
most prominent clinical features were: 1. Neuromuscular changes ranging
from simple myalgia to muscular weakness and atrophy; 2. Severe weight
loss and scleroderma-like skin manifestations; and 3. Pulmonary hyperten-
sion (Gilsanz 1982). About 1,000 patients have been admitted to the C.S.S.S.
“1° de Octubre”, Madrid, because of the TS (Toxic Epidemic Syndrome
Study Group. Hospital 1° de Octubre, Madrid, 1982). In the Department
of Pathology we had the oportunity to study a significant number of biop-
sies and autopsies of these patients. The aim of this publication is to report
the pathology of this new and complicated disease.

Material and Methods

Material

Autopsies. Up to December 1981, 20 autopsies were studied; 11 corresponded to the 1st CPh
and 9 to the 2nd CPh (Tables 1a, b). Tissue blocks (for histological study) were routinely
taken from every organ, including the peripheral nervous system (sciatic, tibial, radial, and
sural nerves) and skeletal muscles (gastrocnemius and quadriceps).

Biopsies. Biopsies were taken from the following organs: lungs, peripheral nerves, skeletal
muscle, skin, liver and kidneys. The placenta was also studied (Table 2). Lung biopsies in
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Table 2. Biopsies performed in toxic oil syndrome

Organs 1st CPh 2nd CPh Total
Lung 1 3 14
Peripheral nerves 60 60
Muscle 15 15
Skin 15 73 88
Liver 24 24
Kidneys 4 4
Placenta 6 6

the 1st CPh were made on patients with the so called “atypical pneumonia’ and in the
2nd CPh in patients with pulmonary hypertension. The peripheral nerves biopsies were per-
formed in the retromaleolar area obtaining a minimum of 0.8 cm of the sural nerve. The
muscle biopsies were made from deltoid, biceps and quadriceps, 11 in the stage of myalgia
and 4 in the stage of muscle atrophy.

Fifteen skin biopsies were made in the 1st CPh, when the patients presented generalized
exanthemata, and 23 were made in the 2nd CPh, in patients with neuromuscular symptoms.
These patients presented more variegated cutaneous symptoms: Disseminated papules in the
trunk and extremities lesions similar to pseudoxanthoma elasticum and lesions of scleroderma
which began in the face and neck and later on appeared on the extremities. Finally, random
biopsies were taken from the retromaleolar region of 50 patients in the 2nd CPh, some of
which presented sclerodermiform symptoms. These biopsies were done in order to assess the
frequency and dissemination of the primary lesions.

Among 413 patients with the TS, 99 (23.9%) presented with hepatic symptoms or abnormal
test of liver function (Solis-Herruzo et al. 1982). Twenty-five of them (13 men and 12 women)
were studied prospectively in the months of May and June (1st CPh). The age of the patients
ranged from 21-73 years (average age 42 years). Only 6 patients (24%) presented subjective
symptoms of hepatobiliary disease (5 icterus and 1 ascitis) and 64% had hepatomegaly. All
patients had abnormal liver function. In 24 patients laparoscopy and needle biopsy were done.
In one case the biopsy was contraindicated due to thrombosis of the suprahepatic vein (Budd-
Chiari Syndrome).

The incidence of clinical renal symptoms has been very low in the TS; only 4 patients,
0.47% of the patients investigated in our hospital, presented with renal symptoms apparently
related to the TS (Table 4). All of them developed renal insufficiency. The patients had no
previous infections and there was an interval of 29-66 days between the onset of the TS
and the appearance of the renal symptoms.

Methods

The following histological stains were performed: HE, Masson’s trichrome, Van Gieson,
Wilder’s silver for reticulin, orcein for elastic fibers, PTAH, PAS and PAS after diastase
digestion, Congo red, Sudan, and O.R.O. For the CNS, routine Nissl and Spielmeyer stains,
and in some instances silver atains after Rio Hortega Bielschowsky, Polak (for microglia)
and Cajal’s gold-sublimate were made. The nerves were processed following standard tech-
niques for transversal and longitudinal sections. Also, one fragment of the nerve was fixed
in 0.6% glutaraldehyde, embedded in resin and dissected for the study of separated fibers.
Skeletal muscle was studied with the following histochemical stains: NADH tetrazolium reduc-
tase, succinic deshidrogenase, ATP-ase at pH 9.4 and with preincubation at pH 4.6 and 4.3;
phosphofructokinase, phosphorilase and alpha-glycerophosphate dehydrogenase.

Electronmicroscopy. The following organs were studied: Lung (14 transbronchial biopsies),
peripheral nerve (60 biopsies), muscle (11 biopsies), skin (50 biopsies), liver (19 biopsies) and
kidney (4 biopsies).
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For electron microscopy the tissue was minced into 1 mm cubes, fixed in paraformaldehyde
(1%) — glutaraldehyde (2.5%) in 0.1 M sodium cacodylate buffer for three hours, and washed
twice in 0.1 M sodium cacodylate buffer, followed by postfixation in 1% osmium tetroxide
in cacodylate buffer for one hour. The tissue was dehydrated in increasing percentages of
ethanol, passed through propilene oxyde and embedded in Epon 812. One micron thick sections
were stained with toluidine biue. Thin sections were obtained with a LKB Ultratome III,
stained with uranyl acetate and lead citrate and photographed with a Hitachi HU 12 A clectron
microscope.

Inmunofluorescence. The specimens were deep frozen in liquid nitrogen and cut with a cryotome.
The sections were stained with the following antisera conjugated with isothiocyanate of fluores-
cein: IgG, IgA, IgM, IgE, C;, C,, C,,, and fibrinogen. Tissue from the following organs
were studied: Lung (14 biopsies), skin (50 biopsies), peripheral nerve (60 biopsies), muscle
(11 biopsies) and kidneys (4 biopsies).

Results

L. General Pathology

The most characteristic anatomic-pathological feature of the TS is the vascu-
lar lesion. Vessels of almost every tissue and size were affected. In addition,
more or less severe interstitial inflammatory infiltrates and/or fibrosis have
been observed in most organs. Atrophic changes in the parenchyma of
a number of organs were also prominent.

In the 1st CPh, the most affected organ was the lung: The patients
died in the early stages due to respiratory failure. Later in the 1st CPh
thrombosis of the mesenteric vessels and subsequent intestinal haemorrhagic
infarction or pulmonary thromboembolism were the main causes of death.
In the 2nd CPh the prevalent lesions were found in the peripheral nerves,
muscles and skin. The patients died predominantly of infectious complica-
tions and sepsis adquired in the Intensive Care Unit where they had to
be admitted because of intense muscular weakness and respiratory insuffi-
ciency.

The age, sex, clinical phase, autopsy date, main pathological findings
and causes of death are given in Tables 1a, b.

Vascular Lesions

Four types of lesions have been observed: A) Endothelial lesion; B) Vasculi-
tis; C) Fibrosing sequelae; and C) Thrombo-embolic complications.

A) Endothelial Lesion. This consists of degenerative and proliferative
changes (Fig. 1). The degenerative changes were: a) cellular swelling; b)
cytoplasmic vacuolization; and, c¢) cellular necrosis. These changes were
observed alone or in combination with proliferative changes of myointimal
cells. In order to evaluate the intensity of the lesion we have characterized
3 grades: 1. a non proliferative endothelial lesion; 2. an endothelial lesion
with partial luminal obliteration (Fig. 1a); and, 3. an endothelial prolifera-
tion with complete obliteration of the vascular lumen. The endothelial lesion
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Fig. 1. a Lung: Endothelial lesion characterized by cytoplasmic swelling and vacuolization,
accompanied of proliferation with partial obliteration of the lumen (HE x 250). b Lung: Elec-
tron micrograph showing the hydropic degeneration of an endothelial cell (EM x 4,800)
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has been observed in both clinical phases although it has been of a lower
grade in the later autopsies. In the early phases of the disease, the pulmonary
arteries were most affected but later on we observed that the endothelial
lesion was also systemic. Ultrastructural study of the injured endothelial
cells showed marked cytoplasmic tumefaction due to hydropic degeneration
with destruction of the membranous organelles (Fig. 1b).

B) Vasculitis. Three main types of infiltration of the vascular wall by infla-
matory cells have been observed: a) Perivascular; b) Intimal; and, ¢) Medial.
Perivascular infiltration of lymphocytes, histiocytes and eosinophils has been
found in vessels of every size and in every organ in a systemic fashion
and in both clinical phases of the disease. However, in chronic cases the
perivascular infiltrate can be slight or absent. This type of infiltrate should
not be considered as a vasculitis.

The intimal infiltration by lymphocytes, histiocytes, eosinophils and oc-
casional neutrophils appeared as an endarteritis or endophlebitis (Fig. 2a).
We have observed it since the early stages of the disease. The inflammatory
cells were located between the endothelium and the media. In some instances
foamy macrophages and later on subintimal fibroblastic proliferation were
observed (Fig. 2b).

The infiltration of the media by lymphocytes, histiocytes, eosinophils
and, in some cases, by a few neutrophils has been observed less frequently
than the perivascular and intimal inflammatory infiltration. Also, it ap-
peared in a systemic fashion. We have never observed fibrinoid necrosis
nor the presence of parietal granulomas and have never found leucocytocla-
sia. Investigations for antibodies with the immunofluorescence technique
were consistently negative. We consider the intimal and the medial inflam-
matory infiltration as a vasculitis *‘sensu stricto”.

C) Fibrosing Sequelae. Intimal fibrosis appeared in the advanced stages
of the disease. It can lead to a partial or total obliteration of the vascular
lumen (Fig. 3).

In many instances a transitional picture has been observed between the
inflammatory and the proliferative changes on the one side and the fibrosing
sequelae on the other. Thus, we have interpreted the intimal fibrosis as
a consequence of the endothelial lesions, endoarteritis and endophlebitis.
We want to emphasize that the lesions described above had a segmental
distribution. Fibroblasts and myofibroblasts proliferated in a concentric
disposition, immersed in a basophilic myxoid matrix (Fig. 4a) demonstrated
by electron microscopy (Fig. 4b).

D) Thromboembolic Complications. Vascular thrombosis was observed in
both clinical phases of the TS. In the early stages aggregates of fibrin and
platelets were found in the pulmonary capillaries. Later, thrombosis oc-
curred in veins (mesenteric and portal tree) and arteries (femoral, mesenteric,
carotid and pulmonary).
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Fig. 2. a Lung: Inflammatory infiltrate (lymphocytes and histiocytes) and edema of the suben-
dothelial space producing a picture of endovasculitis (HHE x 250). b Kidney: Obliterated small
artery showing spindle cell proliferation and occasional foamy macrophages surrounded by
well preserved inner elastic membrane and media (toluidine btue, 1 micron section x 250)
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old girl (orcein stain for elastic fibers x 200)

II. Pathology of the Organs

Lungs

1st CPh. In this phase of the disease the main pathological changes were
observed in the lungs, correlating with the clinical picture of so called ““ atypi-
cal pneumonia”. The histological study showed: 1) Septal oedema; 2) Slight
interstitial infiltrate of mononuclear cells (lymphocytes and monocytes) and
scanty eosinophils; 3) Cuboidal metaplasia of type II pneumocytes and de-
creased number of type I pneumocytes; 4) Alveolar oedema with desqua-
mated type II pneumocytes and macrophages; 5) Lymphangiectasia in
the interlobular septae (Figs. 5a). The vascular lesions. The ultrastructural
study of the biopsies exhibited: 1) Hydropic degeneration of pneumocytes
types I and II and necrosis and desquamation of typel pneumocytes
(Fig. 5b); 2) Destruction of cytoplasmic organelles; 3) Separation from the
alveolar basement membrane; 4) Presence of hyaline membranes; and, 5)
Infiltration by eosinophils with intravascular and interstitial degranulation.

2nd CPh. The histological study of the lung showed more prominent vascu-
lar lesions, consisting of vasculitis and/or intimal fibrosis with partial obliter-
ation of the vascular lumina, as well as interstitial oedema and interstitial



Fig. 4. a Lung: Medium size artery with concentric intimal thickenning due to fibroblastic
myxoid proliferation and lymphocytic infiltration (HE x 100). b Kidney: Electron micrograph
of a medium size artery displaying good preservation of the inner elastic membrane and
media, and fibroblastic and myofibroblastic concentric proliferation of the intimal layer
(x1,200)
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Fig. 5. Lung: Marked interstitial oedema, lymphangiectasia and moderate desquamation of
pneumocytes (FLE x 140). b Electron micrograph of the alveolar lining; note the necrosis and
detachment of type I pneumocyte (EM x 2,900)
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Fig. 6. Transverse section of sural nerve with inflammatory cell infiltration of the perineurium
and around an epineural vein (HE x 250). b Marked fibrous thickenning of the perineurium
around nerve fascicles (HE x 100)
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Table 3. Pathology of the peripheral nerves

Neuromuscular No. Slight Moderate Severe

Age 7-36 (years) 17-71 (years) 29-53 (years) 12-6 (years)
Sex 6F-2M 14F2M 2F-1M 30F-3M
Evolution 15-25 17-30W 24-29W 18-31W
Perivascular

Epineuritis 8 (75%) 16 (68.7%) 3 33 (100%)
Epineuritis diffuse 2 (25%) 9 (56.2%) 2 26 (78.7%)
Perineuritis 7 (87%) 7 (43.7%) 2 23 (69.6%)
Perineural fibrosis 2 (25%) 1 (6.2%) 2 21 (63.6%)
Arterial stenosis 0 2 (12.5%) 0 7 (21.2%)

inflammatory infiltrates of variable proportions by lymphocytes, monocytes
and eosinophils. However pulmonary fibrosis was not observed in any case,
even in the autopsy cases of the 2nd CPh, which clinically presented with
pulmonary hypertension.

Peripheral Nervous-System

All biopsies were performed in the advanced stages of the 2nd CPh. The
age, sex and main clinicopathological features of the 60 cases studied by
biopsy are given in Table 3. The most prevalent lesion consisted of perivas-
cular, venulocapillary infiltrates of lymphocytes and histiocytes in the epi-
neurium of variable intensity (Fig. 6a); occasionally those infiltrates were
also present around endoneural vessels. In some cases the inflammatory
infiltration had a diffuse character. Inflammatory infiltration of the vascular
walls or infiltration around arteries or arterioles was not observed. The
epineural artery showed subintimal fibrosis in some cases with partial oblit-
eration of the lumen.

In many cases, focal or diffuse perineural lymphohistiocytic infiltrates
were observed, affecting the whole perimeter of a thickened perineurium.
In the more chronic cases, the perineural cells had disappeared and prolifer-
ating fibroblasts were seen. Finally, in the most advanced cases the perineu-
rium showed fibrosis (Fig. 6b). This feature was observed in 43.3% of the
biopsies and in all autopsy cases of the 2nd CPh. In the autopsy cases
in which the proximal and the distal zones of the sural and sciatic nerves
were separately studied, the perivascular infiltrates were slightly more
intense in the distal zone than in the proximal one. The perineural fibrosis
had a focal character and affected, with a variable intensity, each one of
the fascicles. In these fascicles a patchy or total axonal loss was observed.
Total axonal loss occurred in relation to a concentric fibrosed and thickened
perineurium; partial loss was detected in cases of perineuritis with partial
perineural fibrosis.

In teased fibers axonal degeneration and, occasionally, focal myelin irre-
gularities were observed. The lesions were variable from fascicle to fascicle,
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so much so that some undamaged fascicles lay side by side with others
which were severely damaged. Furthermore, the incidence of these lesions
did not maintain any apparent relationship to the clinical neuromuscular
picture; these lesions were observed in some patients that did not present
neuromuscular symptoms (see Table 3).

Skeletal Muscle

All biopsies were performed in the 2nd CPh. In the earlier clinical stages
of myalgia, the study of the biopsies revealed a picture of inflammatory
myopathy. The prevalent lesion in this phase was an intense inflammatory
infiltration by lymphocytes, histiocytes, eosinophils and neutrophils. These
infiltrates were predominantly superficial, affecting the fascia, epimysium
and perimysial septae. A less intense endomysial infiltration was also ob-
served. The inflammatory infiltration was diffuse with a tendency to concen-
trate around vessels, muscle spindles (Fig. 7a) and intramuscular nerve
fibers. Furthermore, initial signs of atrophy of isolated type II fibers were
observed. These type II fibers frequently presented an inversion of the reac-
tion for oxidative enzymes. No increase of the fibrous tissue nor endomysial
fibrosis was observed in this stage. Some muscle fibers presented superficial
areas of necrosis. Ultrastructurally, these areas presented disorganization
of the myofibrils which were substituted by irregulary shaped, dense subsar-
colemmal aggregates.

In advanced clinical stages of weakness and atrophy of the muscles,
the lesion was characterized by severe and diffuse denervation atrophy,
especially in the last autopsies which presented also severe endomysial fibro-
sis. Groups of atrophic fibers, with inversion of the reaction for oxidative
enzymes were observed in many muscle fascicles. Different degrees of atro-
phy were present in the same muscle. The most severe cases had atrophy
of whole fascicles with intense endomysial fibrosis (Fig. 7b). At this stage
the inflammatory cell infiltration was slight, predominantly localized in the
perimysium around veins and capillaries, and composed mainly by mononu-
clear cells. The inflammatory infiltrates diminished in intensity as the dener-
vation atrophy progressed. In two autopsy cases subintimal arterial fibrosis
with thickening of the arterial wall was observed.

Central Nervous System

The lesions were non specific and some pathological features were common
to both CPh such as. Small perivascular mononuclear infiltrates in the lepto-
meninges and in the nervous parenchyma, fresh ischaemic lesions of variable
extension, and multiple microinfarcts. In 9 cases of the 2nd CPh central
chromatolysis, of variable intensity, frequently associated with cytoplasmic
vacuolization, was present in the motor neurons of the anterior horns of
the spinal cord. Similar lesions, though less marked, were observed in the
motor nuclei of the VI and VII craneal nerves, nuclei of the griseum pontis
and nuclei of the reticular substance of the medulla. In the two last locations
they were surrounded by hypertrophic astrogliosis and microglial mobiliza-
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Fig. 7. a Cross section of muscle showing inflammatory cell infiltration of the perimysium
and of a muscle spindle (HE x 250). b Low power view of a transverse muscle section displaying
marked atrophy of muscle with endomysial and perimysial fibrosis (HE x 100)
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tion with occasional formation of small nodules around the neurons. The
cerebral cortex showed focal anoxic lesions.

Skin

The pathology observed in each CPh was characterized by a complex of
several histological changes which allows to differentiate one from the other.
However, other microscopical features were found, some of them being
common to both CPh.

1st CPh. Slight to moderate lympho-histiocytic infiltrates were present
around the superficial or superficial and deep dermal vascular plexuses.
The vessels showed dilated lumina and swollen endothelial cells, with occa-
sional mitotic figures; the vascular lumina were sometimes occupied by
agglutinated erythrocytes. Frequently, foci of extravasated erythrocytes were
observed. Fibrinoid necrosis or leucocytoclasia were not observed. The epi-
dermis was normal or showed only minimal and scattered foci of spongiosis
and exocytosis. The dermal papillac were oedematous.

2nd CPh. The histological picture is more complex. Basically it is made
up of 3 components: 1) Interstitial inflammatory infiltrates; 2) Mucinosis;
and, 3) Sclerosis. Inflammatory infiltrates predominated in the lesions ob-
served in the early stages (Fig. 8a) and the sclerosis in the lesions studied
in advanced stages. In certain cases there was a prominent diffuse inflamma-
tory infiltrate made up of lymphocytes and histiocytes, that dissected the
collagen fibers which showed blurred outlines. In some cases mucinosis
was observed. In the biopsies in which sclerosis was prevalent, thick bundles
of collagen occupied the reticular dermis and compressed the atrophic skin
adnexa (Fig. 8b).

Other Lesions. Other morphological findings were: a) Vasculitis of small
arteries in 61% of the biopsies of the 2nd CPh; b) Eosinophils present
in variable amounts in 73% of the cases of the 1st CPh and 33% of the
2nd CPh; c) Fusiform cells with wide cytoplasm and large vesicular nuclei
were observed; they occasionally showed round eosinophilic cytoplasmic
inclusions, 810 microns in diameter; ultrastructurally the inclusions were
electron-dense and presented a fibrillar aspect; d) The elastic fibers were
irregularly arranged in other cases; with the orcein stain dense globular
and refringent particles were seen; ¢) Perineural inflammatory infiltrates
and perineural fibrosis were present in a few cases of both CPh.

Random Skin Biopsies. The histological study of the 50 biopsies of the
external retromaleolar region revealed consistently, including those biopsies
of patients without clinical esclerodermiform symptoms, the presence of
intense fibrosis as described above. The fibrosis extended to the hypodermis.
In 42% of cases the fibrosis was light and in 58% moderate. Furthermore
in these biopsies endothelial lesions (85%), vasculitis (42%) and perivascular
infiltrates (62%) have been found. The immunofluorescence did not discover
the presence of Ag-Ab complexes.
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Fig. 8. a Perivascular lymphocytic infiltration of the upper dermis (HE x 100). b Panoramic
view showing marked dermo-hypodermal fibrosis with trapping of the skin adnexa (HE x 40)
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Liver

The liver presented: a) portal; and, b) lobular lesions. a) The portal arcas
showed inflammatory infiltrates of variable intensity made up by lympho-
cytes, histiocytes, polymorphonuclear leukocytes and eosinophils. Lesions
of the biliary ducts were also present. Lesions of the epithelial cells of
the ductal epithelium were observed in 11 cases, consisting in nuclear stratifi-
cation, cytoplasmic vacuolization and inflammatory exocitosis. In 9 cases
vasculitis of the portal vein and in 4 cases endothelial lesion of the portal
arteries were detected. The portal reticulin framework was slightly reinforced
in 14 cases in a similar way to that which occurs in mild chronic active
hepatitis. b) The lobular lesion consisted mainly of eosinophilic degeneration
of scattered hepatocytes (17 cases) and diffuse mixed inflammatory infil-
trates of variable intensity (14 cases). In 22 patients scattered eosinophils
were observed. 13 cases had cholestasis, 7 slight and 6 more intense. In
14 cases mitotic figures were conspicuous.

These histological changes were combined in variable proportions result-
ing in an heterogencous histological picture. However on the whole the
changes can be considered to be an histological spectrum whose extremes
are: 1) Microscopic cholestasis with little inflammatory and degenerative
changes, on the one side; and 2) Predominance of degenerative and inflam-
matory changes with minimal presence of biliary pigment on the other.

The ultrastructural study was performed on periportal and centrolobular
hepatocytes. In addition to the changes described with light microscopy
(eosinophilic bodies, cholestasis, etc.), the following changes were observed:
a) Lamellar bodies in the hepatocytes and Kupffer cells, with no preferential
cytoplasmic localization (17 cases); b) Giant mitochondria (9 cases) with
paracrystalline inclusions (8 cases); ¢) Hyperplasia of the SER; d) Lesions
of the billiary pole of the hepatocytes (15 cases): alteration of the microvilli
and condensation of the pericanalicular ectoplasm.

Kidneys

In the 20 autopsies studied only interstitial inflammatory infiltrates and
vascular lesions were found.

The morphological findings in the four biopsies were as follows: Light
microscopy. The glomerular lesion consisted of diffuse proliferative endoca-
pillary glomerulonephritis (Cases 1 and 3), diffuse membranoproliferative
glomerulonephritis (Case 2) and diffuse extracapillary glomerulonephritis
(80% of crescentic forms) (Case4). Immunofluorescence microscopy:
Cases 1, 2 and 3 showed immunoglobulins (IgG and IgM) an different com-
ponents of the complement (C; and C, ) associated with the capillary walls.
Case number 4 displayed fibrin in the crescents with uninvolved glomerular
tufts. The electron microscopic study revealed subepithelial, endothelial,
and mesangial deposits in cases 1, 2 and 3. No deposits were present in
case 4 (see Table 4).
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Table 4. Renal pathology

Age Sex Haema- Proteinuria Hyper- Renal Oede- Oli- Need Clinical Pathology
tyria tension insuf. ma guria of symptoms

dy-

alisis
4 M +m +2.54g/D  + + + — - AANS. P.D.End.GN
5 M +m +124g/D + + + — - A ANS. P.D.M.-

P.GN
333 M +4n +145g/D -~ + ++ = — N.S.+RI.  P.D.End.GN

72 F +Ma +172gD + + + + + ANS.+RIL P.D.Ext.GN

Patient 2 was the son of patient 1; m=microscopic; Ma=macroscopic; A A.N.8.=Atypical
acute nephrotic syndrome; N.S.=Nephrotic syndrome; R.I.=Renal insufficiency; AN.S.=
Acute nephritic syndrome; P =Patients; P.D.End.GN =Proliferative diffuse endocapilar glo-
merulonephritis; P.D.M.-P.GN =Proliferative  diffuse membrano glomerulonephritis;
P.D.Ext.NG = Proliferative diffuse extracapilar glomerulonephritis

Other Organs

Non bacterial thrombotic endocarditis (NBTE) was observed in 6 cases (Ta-
ble 1). The lesion of the endocardium presented similar features to the endo-
thelial lesion that has been described in the vessels. It is interesting to point
out that NBTE predominantly affected the right chambers of the heart
(5 cases). Furthermore, in three cases myocarditis was present; the inflam-
matory infiltrate showed the cytological features of the TS.

Interstitial inflammatory infiltrates followed by parenchymal atrophy
and fibrosis were observed in the parotid gland, pancreas and thyroid. In
two cases, the inflammatory infiltrate of the pancreas was the cause of
clinical symptoms of acute pancreatitis.

The placenta showed no significant pathological changes.

Discussion

The TS caused by ingestion of adulterated rapeseed oil in Spain is a new
disease of multisystemic character whose actiology and pathogenesis remains
unknown. As has been already emphasized, the most prominent pathological
feature is the vascular lesion. It has an ubiquitous character and segmental
distribution, as in systemic vasculitis; however in general we did not find
lesions which fulfilled the criteria of systemic vasculitis (i.e. inflammatory
infiltration of the intima and/or media) and we never observed fibrinoid
necrosis. Similar endothelial lesions to those observed in the TS have been
described in the radiation vasculitis (Reinhold and Buisman 1973; Fajardo
and Berthrong 1978) or after ingestion of diets rich in polyunsaturates fatty-
acids (Nofstand 1974). The deposition of myxoid basophilic material in
the intima and the proliferation of myointimal cells have been described
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in several diseases (Corson 1972; Pangalis et al. 1978; Furst et al. 1979;
Spargo et al. 1980). The intimal foamy macrophages and the fibrous obliter-
ation of the intima have been described in radiation vasculitis (Reinhold
and Buisman 1973; Fajardo and Berthrong 1973) and in the blood vessels
of rejected organs (Porter 1974; Fauci et al. 1978; Furst et al. 1979). Several
organs showed similar vascular lesions to those described in Progressive
Systemic Sclerosis (PSS) (Cannon et al. 1974; Salerni et al. 1977; Rodnam
et al. 1980): The perivascular inflammatory infiltrates, found consistants
are not specific. However, in a large number of cases eosinophils predomin-
ated in these infiltrates, which corresponds to the observed clinical eosino-
philia of the patients.

The pulmonary microscopical picture of the TS in the early phases was
characterized by vascular endothelial lesions, septal oedema, slight mononu-
clear infiltrates, cuboidal metaplasia of type IT pneumocytes and descreased
number of type I pneumocytes. We believe that the vascular lesion might
be causing increased capillary permeability and would be responsible for
the respiratory illness and X-ray pictures. The pulmonary lesions are compa-
rable with lesions observed in the early stages of interstitial pneumonitis,
idiopathic interstitial fibrosis, rheumatoid lung, PSS, and eosinophilic pneu-
monitis induced by drugs, especially by nitrofurantoin (Spencer 1977; Boyd
et al. 1978). The pulmonary symptoms of the 1st CPh usually disappeared
in a short time and had a rapid and favorable response to high doses of
corticosteroids (Gilsanz 1982). In more advanced stages of the TS, pulmo-
nary hypertension developped in a certain number of patients. The angioma-
toid or plexiform changes, that are characteristic of the advanced stages
of primary pulmonary hypertension, were not observed in the pulmonary
arteries of TS lungs. Pulmonary fibrosis has not been found to date, in
neither our cases nor in the reported data from other institutions (Reports
of the Pathology Commision, 1981 and 1982). However, the alveolar diffu-
sion of oxygen is diminished in numerous chronic patients; this alteration
could be caused by the lesions in the pulmonary vessels.

The neuromuscular lesion is one of the most dramatic and characteristic
features of the TS. The histological picture of the initial neuromuscular
symptoms (myalgias) has some similarity with the inflammatory myopathies
of collagen diseases (Adams 1975). In the more advanced lesions the muscle
changes correspond to a denervation atrophy with intense endomysial fibro-
sis. The study of the peripheral nerves showed essentially a perineuritic
lesion. The clinico-pathological picture does not correspond to any known
peripheral nerve disease although perineuritic lesions have, exceptionally
been described in PSS (Gordon and Silverstein 1970; Conn and Dyck 1975),
sarcoidosis (Oh 1980) and in the very rare sensory perineuritis (Asbury
et al. 1972).

The central chromatolysis seen mainly in the motor neurons of the spinal
cord is interpreted as an axonal reaction secondary to the peripheral nerve
tesion. The finding of similar alterations in some motor nuclei of the brain-
stem without lesions of its pathways may suggest a primary pathological
lesion in the neurons.
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The skin lesions in the 1st CPh appeared few days after the onset of
fever as generalized exanthemata, of a morbiliform or scarlatiniform charac-
ter, and disappeared after one or two weeks. In the 2nd CPh the skin
lesions were more variegated : disseminated papules in the trunk and extrem-
ities, pscudoxanthoma elasticum-like lesions and also sclerodermiform le-
sions. The histological findings suggest an evolution in the lesions since
transitional microscopical pictures between both clinical phases have been
observed. In the 2nd CPh the microscopical changes of mucinosis showed
a certain similarity to the diffuse type of the granuloma annulare (Umbert
and Winkelmann 1977). In the most advanced lesions sclerosis of the reticu-
lar dermis and hypodermis, with atrophy of the dermal appendages, were
observed. This picture is comparable to those of the PSS and scleroderma-
like skin lesions (Spiegelvogel et al. 1977). The described activated fibroblast
with eosinophilic cytoplasmic inclusions are similar to those that have been
seen in the infantile digital fibroma (Bhawan et al. 1979).

The hepatic lesions are nonspecific; nevertheless they are reminiscent
of the cholestatic hepatitis induced by drugs, especially liver injury produced
by chlorpromazine (Pérez et al. 1972). As happens with this drug (Boyer
1978) a twofold pathogenesis of the lesion may be operative: an hypersensiti-
vity reaction and direct hepatotoxicity.

The mononuclear infiltrates, fibrosis and parenchymal atrophy of the
salivary glands are comparable to lesions of those glands caused by immuno-
logical mechanisms (Bloch et al. 1965); a certain number of patients admit-
ted to our hospital presented features of the “sicca syndrome™.

Neither the placentas studied by our group or by other groups showed
any significant pathology; also, to date, no fetal lesions nor sequelae have
been reported in babics born to sick mothers (Report of the Pathology
Commision, 1981Db).

The aetiology and pathogenesis of the TS are still unknown. It has
been found that the oil contained aniline (an additive used to denaturate
rapeseed oil imported for industrial use) and acetylanilide, and that these
chemicals form strong bonds with fatty acids, yielding oleanilide (Tabuenca
1981). It was suggested that the anilides found in the oil were responsible
for the discase (Tabuenca 1981), but the syndrome produced by those toxic
substances is different to this syndrome (Starmer etal. 1971; Gordon
1981a). Also, it has been suggested that frec radicals (FR) could produce
the lesions described (Gordon 1981b) since FR have been implicated in
lesions that show some similarity to those of the TS, such as those produced
by radiation or nitrofurantoin (Fajardo and Berthrong 1978; Reinhold and
Buisman 1973; Harley et al. 1969; Del Maestro 1980). Finally, there are
certain aspects of the TS that suggest that some immunological mechanisms
could be involved in the pathogenesis of certain lesions, i.e. the anatomo-
clinical features similar to diseases of immunological cause (PSS, “sicca
syndrome”, CGVD, etc.), the richness in lymphocytes and/or eosinophils
of the inflammatory infiltrates. However, there is no evidence for humoral
immune mechanisms. Vascular or tisular immunocomplexes have not been
found. Tabuenca (1981) and Brostoff et al. (1982) found high IgE levels
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in the sera of patients with the TS; but these authors did not discover
specific IgE antibodies. Only 4 out of 842 patients developed glomerulo-
nephritis mediated by immunocomplexes (Gutierrez-Millet et al. 1982).

The thromboembolic complications could have been caused by a con-
sumption coagulopathy or disseminated intravascular coagulation, as de-
tected in a certain number of patients. The observed endothelial lesions
could also induce thrombosis, as this has been seen in cases of radiation
vasculitis, whose lesions have a similarity to those of the TS. Other possible
explanations could be the action of FR, by direct activation of thrombocytes
(Demopoulos et al. 1980). Moreover, the eosinophilia could be related to
the thromboembolic complications (Fauci et al. 1982; Venge et al. 1979;
Venge et al. 1980). One of the hallmarks of the 1st CPh was the peripheral
blood eosinophilia. It might be thought that some complications of the
TS were secondary to an hypereosinophilic syndrome. However, the compli-
cations of the 2nd CPh appeared without evidence of eosinophilia and more-
over the pathological components of the hypereosinophilic syndrome are
different (Chusid et al. 1975; Flaum et al. 1981; Schooley et al. 1981).

The treatment has been symptomatic and mainly directed to influencing
the possible immunopathological mechanisms involved in the progression
of this condition. Corticosteroids have produced a beneficial influence on
the pneumonitis and skin lesions during the 1st CPh, but the results obtained
in later phases have been controversial (Gilsanz 1981).
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