
Journal of Clinical Pathology, 1978, 31, 461468

Cell receptor studies on six anaplastic tumours of
the thyroid
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SUMMARY Cell suspensions from six anaplastic thyroid tumours were studied for expression of
lymphocyte and macrophage surface markers, and the results were correlated with electron micro-
scopy, clinical extent of disease, and response to radiotherapy. The clinical presentation of the
disease was similar in all six patients.

In five cases, many of the cells showed surface immunoglobulin. Electron microscopy was available
on three of these and showed appearances in keeping with malignant lymphoma. The single case

whose cells did not show surface immunoglobulin had an entirely different ultrastructure and was

probably a carcinoma. This case was the only one that did not achieve complete remission with
radiotherapy and the patient died from extensive local recurrence. It is concluded that receptor
techniques are of value in distinguishing between malignant lymphoma and other anaplastic tumours
of the thyroid, particularly when the results are correlated with histology.

It has always been difficult on clinical and histo-
pathological grounds to distinguish between malig-
nant lymphoma and other anaplastic tumours of the
thyroid. Meissner and Phillips (1962) first sum-
marised criteria for diagnosing diffuse, small-cell,
anaplastic carcinoma with the light microscope and,
more recently, electron microscopists have shown
ultrastructural differences between various poorly
differentiated thyroid tumours (Fisher et al., 1974;
Graham and Daniel, 1974; Cameron et al., 1975;
Gaal et al., 1975; Jao and Gould, 1975; Burke et al.,
1977).
Necropsy studies of both malignant lymphoma

and thyroid carcinoma have shown that each has a
characteristic pattern of spread. Thyroid lymphoma
shows dissemination mainly to lymph nodes above
and below the diaphragm and, in many cases, to the
gastrointestinal tract. Death is seldom due to local
disease if this has been treated. Conversely, death is
frequently due to asphyxia or bronchopneumonia
caused by tracheal invasion in cases of carcinoma,
haematogenous metastases to bones, liver, and lung
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being more common than in lymphoma (Brewer and
Orr, 1953; Metcalfe and Sclare, 1961; Meissner and
Phillips, 1962).

Nevertheless both carcinoma and lymphoma of
the thyroid may have a similar clinical presentation,
frequently as an emergency with hoarseness and
stridor. Though in this situation both may respond
to radiation, the accurate distinction between the two
tumours is increasingly important. It is a guide not
only to the logical investigation of disease extent
but is also necessary if chemotherapy is to be used.

This work has attempted to distinguish malignant
lymphoma from other tumours of the thyroid by
studying suspensions of tumour cells for lymphocyte
surface markers. The results have been correlated
with the light and electron microscopic appearance of
the tumours, the clinical extent of disease, and its
response to treatment.

Material and methods

The techniques have been reported in detail pre-
viously (Habeshaw et al., 1977).

RECEPTOR ANALYSIS
Cell suspensions in tissue culture medium were pre-
pared from thyroid tumour obtained by either open
biopsy (4 cases) or needle biopsy (2 cases). In each
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case the viability of the tumour cells in suspension
was over 60% using Trypan blue exclusion.

Surface immunoglobulin (SIg) was detected by an

indirect immunofluorescence method using rabbit
anti-human immunoglobulins and fluorescein iso-
thiocyanate-coupled goat anti-rabbit serum. T cells
were identified by the sheep erythrocyte resetting
technique and macrophages by the characteristic
ingestion of neutral red.

HISTOLOGY
The tissue taken for histology and electron micro-
scopy was adjacent to that used for the preparation
of cell suspensions. For routine histology, fixation
was in 10% formaldehyde in saline. Sections were cut
at 2-5 microns and stained with haematoxylin and
eosin, Gordon and Sweet's reticulin, Giemsa, and
methyl-green pyronin (MGP) stains. The immuno-
peroxidase technique of Taylor and Burns (1974) was
used to detect intracytoplasmic immunoglobulin in
the four open biopsies.

ELECTRON MICROSCOPY
Tissue was fixed in 3% glutaraldehyde in 0-1 M

sodium cacodylate buffer (pH 7 4) and embedded in
Araldite. Sections were stained with lead citrate and
uranyl acetate, and viewed with an AEI Corinth 275
electron microscope.

CLINICAL STAGING AND RADIOTHERAPY

Clinical staging in all patients included plain x-rays
of the chest and thoracic inlet and a full blood count.
The four patients under 80 years underwent full
investigation, including Iymphangiography, liver
and spleen scans, marrow aspiration, and bone
trephine. Two had upper gastrointestinal barium
examination and intravenous pyelography.

All patients were treated by megavoltage x-ray

therapy, brief details of which are given in Table 2.
Only one case received chemotherapy (case 1).

Results

The immunofluorescence results are shownin Table 1.
In three cases (1, 2, 5) the majority of the tumour
cells had surface immunoglobulin, establishing them
as lymphomas of B lymphocyte type. In case 4 the
tumour was a diffuse growth of large anaplastic cells
with a scattering of small lymphocytes. In the cell
suspension two distinct populations of cells were

seen, one large and one small. The small cells (42 %)
resembled small round lymphocytes and were all T
cells. The other 58% were large cells made up of 28%
fluorescent cells and 30% non-fluorescent. While
large B lymphoid cells may be present in reactive
germinal centres, absence of these structures in the
histological sections excluded the possibility that
these lymphocytes were an inflammatory infiltrate.
We concluded that the large cells in the suspension
included the malignant cells, almost half with
surface fluorescence, therefore derived from a B
lymphocyte lymphoma, the others being a receptor
silent population.

Forty-six per cent of the cells in case 6 had surface
Ig and this was also considered a lymphoma because
the remainder of the cells were macrophages (6 %)
and T cells (48 %). Reactive lymphoid hyperplasia
was subsequently excluded by the histological
appearance of a diffuse infiltrate of small cells
throughout the involved lobe of the thyroid and by
the presence of a follicular lymphoma in a cervical
node. In this case the tumour cells, after trypsinisa-
tion, were able to resynthesise surface Ig which,
under optimal conditions, was again of capping type.

Regeneration of surface Ig was also achieved by
the cells in case 1, without capping. This control
could not be performed in the other lymphoma cases
because of insufficient numbers of cells.
The paraffin sections had a similar appearance in

cases 1 to 5, showing a diffuse anaplastic malignancy,
the cells being large with vacuolated nuclei. Case 6

Table 1 Clinical features correlated with immunofluorescence and ultrastructure

Case

1 2 3 4 5 6

Sex F F F F F M
Age (yr) 65 83 85 71 76 60
Tumour R. lobe Whole gland Whole gland Whole gland R. lobe L. lobe

10 x 6cm 12 x 12cm 13 x 7cm 10 x 6cm 7 x 6cm 6 x 5cmand
and liver cervical nodes

Thyroid status Euthyroid Hypothyroid Hypothyroid Euthyroid Hypothyroid Euthyroid
Hoarseness/stridor + - + +
Dysphagia + + + - - -

Cells with surface
immunofluorescence (%) 82 53 0 28 80 46
Capping cells 3 0 0 8 42 35
Non-capping cells 79 53 0 20 38 11

Ultrastructure Lymphoma Lymphoma Carcinoma Not done Lymphoma Not done
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was also a diffusely infiltrating tumour, the majority
of the cells appearing similar to those in the other
cases but with a population of smaller cells with
hyperchromatic nuclei. Cases 2 and 3 are illustrated
in Figures 1 and 2. No case showed blood vessel
invasion or giant multinucleated cells.

In all cases the cytoplasm was MGP-positive and
Giemsa-positive. Staining was faint in case 3 and
restricted to the larger cells in case 6. Immunoper-
oxidase stains were uniformly negative.

Electron microscopy was available in four cases.
In three of these the appearances were identical; a
typical example is shown in Figure 3. The nuclei
were round with scattered clumps ofheterochromatin
and a prominent nucleolus. The cytoplasm consisted
mostly of free ribosomes with a few mitochondria
and short channels of endoplasmic reticulum. These
appearances are typical of an immature lymphocytic
lymphoma, and the cells in all three cases had surface
immunoglobulin.
The fourth case studied by electron microscopy

had an entirely different ultrastructure (Fig. 4). The
nuclei had irregular outlines, consisting entirely of
euchromatin with one or more prominent nucleoli.
The cytoplasm was packed with dilated tortuous
channels of endoplasmic reticulum, often with
bizarre whorled patterns (Fig. 4). Most cells con-
tained a few lysosomes, sometimes completely
surrounded by convoluted membranes of endo-
plasmic reticulum. Free ribosomes were plentiful
and a few secretary vacuoles were seen. Desmosomes,
other types of intercellular junction, intracyto-
plasmic filaments, pinocytotic vesicles, and basement
membranes were not seen. The cells from this case
had no surface receptors or immunoglobulin.
The clinical features and treatment are summarised

in Tables 1 and 2. There were five women and one
man (case 6). No patient was under 60 years of age
and the average age was 73 years.

All gave a history of rapid enlargement of the
thyroid gland. In three patients stridor or hoarseness
was a prominent symptom, and, in three patients,
dysphagia was a presenting complaint.
Of the five patients with lymphoma; two gave a

history of previous thyroid disease. Case 5 had
received thyroid replacement therapy for several
years. The other (case 2) had had, for 30 years pre-

ceding admission, a stable goitre for which she had
received treatment with iodine. She was hypothyroid
at presentation.

In four of the six patients there was no evidence of
disease outside the thyroid: one patient had involve-
ment of supraclavicular nodes and one involvement
of the liver.
Though three of the five cases of lymphoma were

dead within a year of presentation all had exhibited
a tumour of marked radiosensitivity with temporary
complete remission. Major local recurrence in case 1

is related to a low dose of radiation but, it should be
noted, it also was resistant to chemotherapy.

In marked contrast, case 3, which was considered
to be an anaplastic carcinoma, showed only moderate
radiosensitivity and tumour persisted in the neck,
with evidence of direct invasion of the left first rib,
causing the patient's death.
Two patients survive, four and 40 months after

treatment.

Discussion

It was not possible in these cases to distinguish
between the lymphomas and the other tumour by
histology or by clinical extent of disease. Similarly, it
was not possible to diagnose malignant lymphoma
with certainty on the basis of receptor data alone
because, in cell suspensions, it was difficult to be sure
that lymphoid cells were not part of a reactive in-
filtrate. The correct diagnosis could only be made by

Table 2 Treatment and survival

Case

1 2 3 4 5 6

Site Thyroid Thyroid Thyroid Thyroid, Thyroid, Thyroid,
upper mantle upper abdomen upper mantle

Rads 3000 4500 4500 4500; 3000 1625; 1980 3000
Fractions 15 20 20 20; 15 5; 10 15
Response Complete Complete Partial Complete Complete Complete

remission remission remission remission remission remission
Survival (months) 12 Alive without 6 3 3 Alive without

recurrence after recurrence after
4 months 40 months

Cause of death Local - Local Ischaemic Extensive -

recurrence recurrence heart disease abdominal
in thyroid, in thyroid, (residual disease
neck nodes, lower neck, thyroid
mediastinum, 1st left rib tumour)
heart
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Fig. 1 Case 2. Light microscopic appearance of a needle biopsy fromii a tumour whose cells had surface
immunoglobulin. Haematoxylin and eosin x 805

*

4g *

Fig. 2 Case 3. Light microscopic appearance of a needle biopsy from a tumour whose cells had no surface
immunoglobulin or other receptors. Morphologically similar to appearances in Fig. 1. H and E x 670
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Fig 3 Electron microscopic appearance oJ a cellfrom the same case as in Fig. 1. Note the scant number of
cytoplasmic organelles. ( x 15 000)

correlating the receptor data with the histology of the
tissue from which the suspensions were made.

In three cases (1, 2, 5) lymphoma was diagnosed
because the majority of the cells in suspension
showed B lymphocyte surface markers and the
sections showed a solid sheet of tumour cells with
only a few diffusely scattered small lymphocytes.

In case 4, where large and small cell types were
seen in the suspensions, paraffin sections showed that

the small cells were the 'reactive' small lymphocyte
population scattered among the large tumour cells.
Receptor techniques demonstrated that the small
cells were T cells and that a proportion of the large
cells were B lymphocytes. Histology was then
necessary to rule out the possibility that these large B
lymphocytes were derived from reactive germinal
centres and thereby confirm that they were tumour
cells.
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Fig. 4 Electron microscopic appearance of a cell from the same case as in Fig. 2 showing extremely convoluted
rough endoplasmic reticulum with (inset) a bizarre whorled figure. Note the absence ofplasmacytoid nuclear features.
(x 15000; Inset x 16000)

In case 6, the thyroid tumour cells had a receptor
pattern similar to that of a reactive lymph node.
However, with firm histological evidence of a
neoplasm, the receptor data clearly showed it to be a
lymphoma. It is noteworthy that this tumour was
associated with a follicular or 'nodular' lymphoma in
a cervical node. Half of the 'nodular' lymphomas in

the series of Habeshaw et al. (1977) had a receptor
pattern similar to reactive nodes, neither T nor B cells
predominating.
The receptor profile correlated well with the

electron microscopic appearance and with the radio-
sensitivity of the tumours. All the lymphomas studied
had a similar ultrastructure and responded to radio-
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therapy by complete local remission, whereas the
tumour without receptors had a different ultra-
structure and was less sensitive to radiotherapy.

In a previously reported series of non-Hodgkin
malignant lymphoma, Habeshaw et al. (1977) sub-
divided the B lymphocyte lymphomas on the basis of
two distinct patterns of surface immunofluorescence.
Surface immunoglobulin may be either aggregated
at one pole of the cell (capping fluorescence) or dis-
tributed diffusely over the entire cell surface (non-
capping fluorescence). Non-capping fluorescence was
found on cells predominantly from diffuse lym-
phomas, whereas capping fluorescence was mainly
associated with a follicular or 'nodular' histology
and, consequently, a better prognosis (Habeshaw
et al., 1977). In this series we have had similar re-
sults. In three of the five lymphomas the majority
of the fluorescent cells were non-capping (Table 1)
and showed a diffuse pattern of growth histologic-
ally. The single case (case 6) associated with a folli-
cular or 'nodular' histology (albeit in an adjacent
cervical node) had 75 % (35/46) capping fluorescent
cells, and this patient is the only one to enjoy a pro-
longed complete remission (40 months) (Table 2).

In the case where there were no lymphocyte
receptors and no evidence of phagocytosis the
diagnosis is less certain. Complete absence of
surface markers does not of itself rule out a lym-
phoreticular neoplasm, as receptor silent or 'null'
cell lymphomas have been described by several
authors (Brouet et al., 1975; Bloomfield et al., 1976;
Habeshaw et al., 1977; Salmon and Seligmann,
1974). These tumours, though of lymphoid origin by
clinical and ultrastructural criteria, may fail to
express surface markers because they are either too
primitive or they may have in vivo block (Habeshaw
et al., 1977).

In our receptor silent case, the most striking
ultrastructural feature is the numerous dilated
channels of rough endoplasmic reticulum. While
this may be present in large lymphoid cells with
plasmacytoid nuclear features (Henry and Farrer-
Brown, 1977), these were not seen in our case, and
the appearances do not support an origin from the
lymphocytes (Nossal et al., 1968; Glick et al., 1975;
Henry, 1975; Levine and Dorfman, 1975; Burke et
al., 1977), macrophages (Henry, 1975), 'Dendritic'
cells (Swarzendruber, 1965; Stuart and Davidson,
1971), or fibroblasts (Ross and Odland, 1968;
Gonzalez-Crussi, 1970).

Several authors have diagnosed anaplastic thyroid
tumours as carcinoma by the ultrastructural re-
semblance of the tumour to normal, physiologically
stimulated, and well differentiated neoplastic acinar
cells (Fisher et al., 1974; Graham and Daniel, 1974;
Cameron et al., 1975; Gaal et al., 1975; Jao and

Gould, 1975). A common feature in all these reports
is a conspicuously folded and dilated rough endo-
plasmic reticulum with abundant free ribosomes, as
seen in our case. Desmosomes, lipid droplets,
secretory vacuoles, lysosomes, microvilli, and base-
ment membranes have also been described with
varying frequency, but of these only secretory
vacuoles and lysosomes were present in our case.
Jao and Gould (1975) noticed in their carcinomas
that typically epithelial characteristics such as desmo-
somes, basement membranes, and secretory vacuoles
became much less frequent, even absent, in anaplastic
areas while a prominent rough endoplasmic reti-
culum was still preserved. The strong resemblance of
our case to some of Jao and Gould's illustrations
suggests that carcinoma is a likely diagnosis. This
would correlate with moderate sensitivity of the
tumour to radiotherapy and massive local recurrence.

It is our view that this small series of cases
illustrates the value of cell surface marker studies in
distinguishing tumours of identical histopathology
but of different clinical behaviour. It must be
remembered that such patients may present acutely
with respiratory obstruction. Formal biopsy may be
contraindicated but useful information can be
obtained by needle biopsy before radiotherapy. The
information thus provided is of considerable im-
portance in determining the further investigation of
these patients, their management by, for example,
upper mantle irradiation compared with localised
irradiation of the thyroid, and the choice of chemo-
therapeutic regime. For these reasons, too, such
studies should also be evaluated in the management
of lymphomas in other extranodal sites such as the
gastrointestinal tract and soft tissue masses where
the differentiation between lymphoma and other
tumours has as much therapeutic implication as it
does in the thyroid gland.
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