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PARANEOPLASTIC SYNDROMES




« Clinical syndromes due directly to systemic effects caused by tumours and unrelated to
their invasiveness or metastases

PNS are important because non —recognition leads to missed, delayed or wrong diagnosis

PNS result from tumour secretions such as hormones, hormone precursors, a variety of peptides,
enzymes

or

cytokines. cross reacting tissue antigens which lead to unique clinical syndromes

PNS divided into different groups of which 2 types are the best defined:
TYPE 1. PNS due to tumour secretion of hormones and functionally active peptides
TYPE 2. PNS due to tumours with immunological mechanisms eg. lymphomas

TYPE 1- tumours predominantly neuroendocrine- may be benign eg. thymomas, malignant —
eg. small cell ca. lung or benign and malignant- eg. pancreatic tumours

PNS can occur a) concurrently; b) before tumour diagnosis or c) even after tumour resected

« It is in the last two situations that it is particularly important to consider a PNS and to be aware
that many syndromes can be clinically similar to non-neoplastic diseases eg,. the many diseases
characterised by hypercalcaemia.



Remission of symptoms is usually followed by removal of Type (1) tumours but
not always in Type (2) immunologic related tumours

There has also been improved diagnosis and treatment

PNS among the most interesting and protean manifestations of cancer and yet is a
largely neglected topic

This is due both a) to lack of knowledge about clinico-pathological correlation or
b) neglect because of disinterest by many pathologists in clinically
orientated problems



a) secretion of hormone by differentiated cell type independent
of regulatory controls - eg. serotonin by carcinoid tumours
or
b) ectopic hormone secretion by co-opted cell —eg. ACTH by
pulmonary carcinoids, medullary Ca. thyroid, thymoma,
phaechromacytomas, pancreatic neuroendocrine tumours —
adrenal hyperplasia and Cushing Syndrome



Neurological PNS — neurological syndromes and Al syndromes

Production of tumour specific Ags (onconeural Abs) are shared

by tissue Ags and onconeural specific T cells and cross-reactively
attacked

The resulting syndromes involving the CNS include
limbic encephalitis, cerebellar ataxia
or can affect the neuromuscular junction
eg. small cell Ca— Eaton Lambert Syndrome
thymoma — myasthenia gravis



Acute onset watery diarrhoea on return to USA following visit to
the UK initially diagnosed as travellers diarrhoea
All stool cultures negative for infectious agents

Diarrhoea continued; diagnosis now thought to be coeliac disease

as father Irish
UK consultant histopathologist contacted: considered coeliac

disease not possible because of watery nature of diarrhoea

However, in USA, small intestinal biopsies performed and
child put on gluten free diet



S| biopsies; no evidence of coeliac disease and
relevant Abs and molecular profile tested - all -ve

Diagnosis now some type of food intolerance
child put on selected diet with no response

Abdominal ultrasound reported as negative

Now 4 months of watery diarrhoea

Child now diagnosed as suffering from ‘todler’s diarrhoea’ and
parents reassured she would grow out of it

UK consultant not satisfied

Thus child referred to specialist Paediatric Unit in US
S| biopsies reviewed. Plasma cells considered to be
Increased in number



Diarrhoea now provisionally diagnosed in US Paediatric
Centre as due to autoimmune paediatric enteropathy

UK Histopathologist not satisfied ------
Asked if loss of weight — mother not sure
Therefor requested photographs
Lateral view showed clearly an unwell child with evidence of
weight loss and a grossly distended abdomen






UK consultant enquiry: diarrhoea mostly occurred after food
and never at night

Thus because of watery nature and timing of diarrhoea
UK consultant considered most likely diagnosis a

VIPoma



MRI showed an 8 cm encapsulated tumour in left adrenal
Vasoactive intestinal polypeptide level -T++ off top end of scale!

Surgery performed within 2 days when potassium level corrcted

Left adrenal with 8.2 cm encapsulated tumour resected
4 ? enlarged paraaortic lymph nodes biopsied

Abd. Ultrasound reviewed - now reported as false —ve
due to gas ++

US Histopath. report:
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Chest Xray normal
BMA & BMTB - no evidence of neuroblastoma

Molecular analysis/ biomarkers
LOH —ve for chromosomes 1p36, 11923
MY CN oncogene amplification -ve
aneuploid (near triploid) tumour cells, DNA index 1.53

Neuroblastoma differentiated - favourable histology
Path staging - pT2N1Mx ; Internat. Neuroblastoma Stage 2B

Therefore no chemotherapy indicated; only careful follow up
and monitoring for VIP



PNS presenting with watery diarroea
due to VIP secreting neuroblastoma — differentiated (Vipoma)
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Initially, because of neurological symptoms, seen by Psychiatrist
Then referred to Gastroenterolog - severe constipation, weight loss, voracious
appetite, hair loss, polyuria and nocturia

Cushingoid features — distended abdomen, sparse hair, generalised oedema

Mild steatorrhoea.
Abd. imaging — marked T calibre & thickened folds of smallintestine

Laparotomy. Markedly distended small intestine
Full thickness jejunal biopsy: visually - greatly lengthened villi — sea anemone

Post Op —urinary infection IVP & MRI ---Rt. renal mass ? Ca.

Nephrectomy - tumour 7 cm -mid-portion of kidney



Patient’s SI dissecting microscope — normal SI




l0psy microscopy
— villi greatly lenghthened
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Fig. 3 Gleeson et al. Gut, 1971




& EM jejunal biopsy --

& neurosecretory granules consistent
e f with size of glucagon and entero —
= (Qlucagon secretory granules

e
'...'_-. Note position of sec. granules at
3 4 luminal aspect of enterocytes



Renal tumour
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Renal tumour




Renal tumour

light microscopy- Fig. 4
Gleesonet al. Gut 12, 1971
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Patient’s constipation disappeared and she developed
frequent and loose stools

Hair growth restored

No longer cushingoid features



Post renal tumour resection - jejunal biopsy
villi now normal height




PNS due to renal neuroendocrine tumour

* comment: subsequent studies showed the PNS due to secretion of enteroglucagon
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Presented with severe odynophagia, shortness of breath and cough
loss of weight and tiredness

Chest Xray: bilateral lung shadowing
widened mediastinum ? anterior mediastinal tumour

Oesophageal biopsy — cytomegalovirus infection

PB. Hb. 11.6g/dL; cytopaenia- WBC: B-and T cells
. CD3 540 /cmm (840 -2,4020
CD4 220/cmm (355 -426)
CD8 276/cmm (255 -1090)
Hypogammaglobinaemia

IgA 25 mg/dL (80-400)
IgG 337 mg/dL (690 -1,660)
IgM 12 mg/dL (37 -318)



Chest Xray- bilateral lung shadowing
widening of superior mediastinum ? tumour




EM: CMV infected mucosal cell

Nb. The large inclusion in the nucleus is due to condensed chromatin; the CMV- herpes virions are in the surrounding hetero
chromatin and interstices of the condensed chromatin. K Henry 1980 — unpublished observation




Thymic tumour




DIAGNOSIS of Mediastial tumour Type A Thymoma- Spindle cell

Histopathology
Spindle cell thymoma composed of a population of thymic epithelial cells
having spindle/ovoid shape, lacking nuclear atypia, no mitotic activity and

with very few scattered lymphocytes
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Mediastinal tumour resected

Patient did not survive —died the following day



Thymoma with acquired immunodeficiency



A PNS with thymoma associated with immunodificiency due to

a humoral defect — acquired hypogammaglobulinaemia +|B cells
+ cell mediated T cell deficiency and | CD4 cells

Often also Pure Red Cell Aplasia

Result: Infectious complications — bacterial and viral

Include —

T cells defect, autoantibodies and cytokines resulting in
Inhibition of B cell precursor growth and differentiation with arrest or
Impaired maturation
Inhibition of the normal thymus role of production of self tolerant T-cells
which then attack BM B-cell precursors preventing maturation and
ultimately resulting in hypogammaglobulinaemia
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