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We report a case of a simultaneous occurrence of
medullary and papillary carcinomas of the thyroid
gland with metastases of a papillary carcinoma to the
cervical lymph nodes and a concurrent small B-cell lym-
phocytic lymphoma revealed in the lymph nodes exam-
ined in a 71-year-old woman. The diagnosis was based
on microscopic examination of surgical specimens and
supported by immunohistochemistry. Additionally, P53
and RET mutation analysis was performed. In this case,
the coincidence of medullary and papillary carcinomas
of the thyroid gland may account for a true composite
tumor. The coexistence of a small B-cell lymphoma in
our patient may be explained by irradiation treatment
undergone during the adolescence.

Introduction

A simultaneous occurrence of two different carcinomas
stemming from embryologically different cells in the thy-
roid gland is identified very rarely. To date, there have been
a few cases described in the literature of the occurrence of
both a medullary and papillary carcinoma of the thyroid in-
volving different areas of the same gland. However, to our
best knowledge, the coexistence of a medullary and papil-
lary carcinoma of the thyroid with a small B-cell lymphoma
in the removed glands has not been hitherto reported.

In this report we describe a case of a thyroid carcinoma
demonstrating both types — a medullary carcinoma and pap-

illary carcinoma — with metastases to the lymph nodes, and
a simultaneous coexistence of a malignant lymphoma aris-
ing from small B cells (B-CLL).

A Case Description

A 71-year-old woman treated for five years at a regional
outpatient clinic due to a nodular goiter was referred to the en-
docrinology outpatient clinic in Holy Cross Center of Oncol-
ogy for a consultation and a follow-up examination.

Her physical examination and medical history revealed:
— arterial hypertension of II/IIT degree WHO and prolonged

coronary failure;

— a pacemaker implanted 5 years earlier due to the sick si-
nus syndrome;

— a hysterectomy performed 30 years earlier due to myo-
mas;

— aradioactive radium treatment at the age of 17 because of
lymphadenopathy (the patient was unable to report the di-
agnosis made at that time owing to the lack of medical
documentation).

Ultrasonography and fine-needle aspiration biopsy
(FNAB) of the thyroid gland, as well as additional blood ex-
amination were performed due to the goiter enlargement, pal-
pable surrounding lymph nodes, hoarseness, edema and
compression in the neck. The size of the right lobe in the
ultrasonographic examination of the thyroid was 60%21x22mm,
the left lobe measured 61x27x23mm and the isthmus was ap-
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Fig. 1. FNAB - a cytological image of a medullary carcinoma. Fig. 2. A low power microphotograph of a typical area of a medullary carci-
noma.

Fig. 3. Medullary carcinoma — a strong immunoreactivity for calcitonin. Fig. 4. A low power microphotograph of a typical area of a papillary carci-
noma.
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Fig. 7. A low power microphotograph of a lymph node involved by B-CLL.

Fig. 6. A low power microphotograph of metastatic papillary carcinoma of
the lymph node.

proximately Smm thick. In the left lobe, a hypoechogenic fo-
cus with calcifications measuring 30x27mm was detected;
moreover, two hypoechogenic foci measuring 8x6mm and
13x8mm, respectively, were found on the border between the
left lobe and the isthmus. In the right lobe, a normoechogenic
focus measuring 18x16mm and hypoechogenic foci measur-
ing 9x9mm, 11x8mm, and 11x10mm were detected. Lymph
node ultrasonography demonstrated enlarged hypoechogenic
axillary lymph nodes both on the right and the left side, reach-
ing 48mm in diameter. Moreover, bilateral enlargement of
hypoechogenic lymph nodes was found in the supraclavicular
areas, along the sternocleidomastoid muscles and in the sub-
mandibular areas.

FNAB of the nodule in the central and inferior parts of
the left lobe allowed for establishing the diagnosis of a me-
dullary thyroid gland carcinoma (Fig. 1).

The results of the immunohistochemical examination in
“cell block” tissue aspirated from the tumor were as follows:
calcitonin (+), thyreoglobulin (—), chromogranin A (+). In the
aspirate of the right lobe nodule, only colloidal contents were
found. FNAB of the nuchal nodes ruled out carcinoma meta-
stases. Furthermore, increased levels of CEA — 154.1ng/ml
(normal range 0.0-3.0), and calcitonin >1016pg/ml (normal
range <lI5pg/ml) were detected. The TSH level was
0.2ulU/ml (normal range 0.4-4.0ulU/ml). The calcium level
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of 2.31mmol/l and the phosphorus level of 3.55mg/dl did not

exceed normal values. After a surgical and cardiological con-

sultation, the patient was qualified to a thyreoidectomy and

a lateral lymphadenectomy of the neck. During the surgery,

the left lobe of the thyroid was found enlarged, hard and

showed profound pathological lesions. The right lobe was en-
larged with numerous small nodules. Moreover, the patient
presented with numerous bilaterally enlarged and suspected
of metastases posterior, supraclavicular and submandibular
lymph nodes.

The patient underwent a thyreoidectomy, as well as

a bilateral lymphadenectomy of the neck according to the

Jadwinski-Crile’s procedure. After the surgery, the patient

developed hypoparathyroidism and had symptoms of bilat-

eral vocal cords paralysis with accompanying respiratory
failure, which finally necessitated a tracheostomy. Nine
days after the surgery, when the calcium level returned to
normal, the patient was discharged.

The result of histopathological examination was as fol-

lows:
Macroscopic examination:
the right lobe 60x35%25mm in size, with a nodular surface
on cross-section, with two solid nodules of 7mm and 10mm
in diameter in the central part. The left lobe 50x35x25mm in
size, with a solid, whitish nodule 25mm in diameter on
cross-section occupying the central and inferior part of the
lobe. Furthermore, 8 tissue fragments of different size with
the lymph nodes were excised.

Microscopic examination:

— in the left thyroid lobe, a medullary carcinoma was de-
tected; the tumor was 22mm in dimension (Fig. 2). The
carcinoma infiltrated the thyroid capsule and was found
to be in the immediate vicinity of the surgical margin. The
tumor tissue was positive for calcitonin (Fig. 3) and nega-
tive for thyreoglobulin;

— in the right lobe, a bifocal papillary carcinoma was
found, the encapsulated tumors were 7mm and 16mm in
diameter (Figs. 4 and 5). Vascular invasion was not ob-
served;

— in the isthmus of the thyroid, a papillary micro-
carcinoma was found, the tumor was 1mm in dimension
and it was completely surrounded by the thyroid paren-
chyma;

— among the 43 dissected free left and lateral cervical
lymph nodes, three were diagnosed as papillary carci-
noma metastases and one was diagnosed as an extranodal
metastasis (Fig. 6). In one of the lymph nodes, the carci-
noma infiltrated the node capsule (the metastatic lesion
was 6 mm large);

— among the three submandibular lymph nodes on the left
side, one with the papillary carcinoma metastasis was de-
tected (the metastatic lesion was 2mm large);
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— in the four left supraclavicular lymph nodes, no carci-
noma metastases were found;

— on the right side, in the 36 dissected free lymph nodes
from the lateral cervix and submandibular region, carci-
noma metastases were not detected. All the lymph nodes,
both on the right and left side, were enlarged because of
a small B-cell lymphoma (Fig. 7).

The results of the histopathological examination con-
firmed the diagnosis of a papillary carcinoma of the right
thyroid lobe and isthmus with metastases to the lymph
nodes, a medullary carcinoma of the left thyroid lobe and
a concomitant lymphoma arising from small B cells (with
a lower malignancy and a prolonged course) in all the ex-
cised nodes. The presence of lymphoma was confirmed by
the immunohistochemical examination (CD5+, CD23+,
Cyclin D1-).

The patient was hospitalized many times during the post-
operative course at the endocrinology ward, where she under-
went a postoperative radioisotope diagnostic management
and was complementarily treated with radioiodine. On the
38™ day after the surgery, the patient was administered 131-J
at the dose of 75mCi; the treatment proceeded without any
problems. In a postoperative follow-up examination, the level
of CEA was 17.5ng/ml, and the level of calcitonin returned to
a normal value of 5.6pg/ml.

Biochemistry showed the following test results: TSH
>75ulU/ml, thyreoglobulin — 4.6ng/ml,
1.88mmol/L and phosphorus — 5.44mg/dl. Ultrasonogra-
phy revealed single normal lymph nodes in both sub-
mandibular zones. A thyroxin preparation was
administered in a suppressive dose and constant
supplementation of calcium-phosphorus to correct
metabolism disturbances.

— In the 8" month after the operation, the patient was quali-
fied for a therapeutic dose of radioiodine — she was given
1800MBgq; the treatment proceeded without any prob-
lems. In a follow-up ultrasonography of the neck, bilater-
ally two enlarged hypoechogenic lymph nodes were
detected along the sternocleidomastoid muscles and in
both submandibular zones.

— 18 months after the operation, an imaging examination
revealed hypoechogenically enlarged lymph nodes in the
supraclavicular zones, both axillas, mediastinum and on
both sides of her neck.

The patient was tested to detect the presence of P53
suppressor gene and RET proto-oncogene mutations.

calcium -

DNA extraction

DNA was obtained from the studied patent specimens
by the routine proteinase K digestion and phenol-chloro-
form extraction procedure [42]. A fresh peripheral blood
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sample, as well as histological sections of formaldehyde-
fixed and paraffin-embedded tissue were analyzed.

P53 mutation analysis

Mutations of P53 gene were examined by means of the
polymerase chain reaction followed by DNA direct se-
quencing as described previously [41].

P53 exons 5-8 were amplified individually using
oligonucleotide primers and corresponding annealing tem-
peratures as described in Table 1. After denaturing DNA at
95°C for 5min, 35 cycles of PCR (denaturation at 95°C for
Imin, annealing at 58°C—61°C for Imin, and extension at
72°C for 1min) was performed in a total volume of 20ul of
reaction mixture containing 50ng genomic DNA, 10 mM
Tris-HCl, 50mM KCl, 1.0-1.5mM MgCl,, 50uM dNTPs,
0.25uM of each P53 fluorochrome-labeled primers and
0.5U TagDNA polymerase (Perkin-Elmer/Cetus, CT, USA)
using an automated Thermal Cycler (Perkin-Elmer 2400).

PCR fragments were purified from the gel and sub-
jected to direct sequencing using the Sequi Therm Ex-
cel™ system (Epicentre, USA). The procedure was per-
formed according to the Vendor’s protocol. Briefly,
0.1-0.3pmol of purified DNA template, 12pmol of primer
and also 1ul of Semi Therm Excel II DNA polymerase
were combined with the four mixtures of all normal
dNTPs and specific terminating ddNTP within, and sub-
jected to 30s of denaturation at 95°C and 35 cycles of reac-
tion (denaturation at 95°C for 30s, annealing at 58-61°C
for 15s, and extension at 72°C for 15s). The samples were
electrophoresed in an automatic DNA sequenator IR’

LiCor through 6% polyacrylamide and 8M urea gel for 4h
at 1200V, 30mA and 45°C. Final analyses were performed
with the Align software.

RET mutation analysis

Mutations of the RET gene were tested by means of the
polymerase chain reaction followed by PCR-RFLP analysis
and direct DNA sequencing [21, 40].

RET exons 10, 11 and 16 were amplified individually
using oligonucleotide primers and corresponding anneal-
ing temperatures as described in Table 2. After denaturing
DNA at 95°C for 5min, 35 cycles of PCR (denaturation at
95°C for 1 min, annealing at 58—68°C for Imin, and exten-
sion at 72°C for Imin) were performed in a total volume of
20ul of reaction mixture containing 50ng genomic DNA,
10mM Tris-HCI, 50mM KCI, 1.5-2.5mM MgCl,, 50uM
dNTPs, 0.25uM of each RET fluorochrome-labeled prim-
ers and 0.5U Taq DNA polymerase (Perkin-Elmer/Cetus,
CT, USA) using an automated Thermal Cycler (Perkin-
Elmer 2400).

Point mutations of the RET gene in the codon 634
(exon 11) and codon 918 (exon 16) were detected by the
specific PCR-RFLP method. To receive a proper amount
of the amplified material for RFLP assays, the polymerase
chain reactions were performed in final 100ul volume. In
brief, 155bp long PCR product of the amplified exon 11
DNA was cut with Cfol, Rsal, Ddel, Ital and Haelll re-
striction nucleases at 37°C for 3—12 hours, and 192bp long
PCR product of the amplified exon 16 DNA was digested
with Fokl restrictase. The products of all treated DNA

TABLE 1
The nucleotide sequences of oligonucleotide primers used for P53 gene amplification
Exon Primer sequence Annealing temperature Size of PCR product
s | smecescceccocecoen
: S AGTTGOAACCAGACCTOAGS
5’-ACTGGCCTCATCTTGGGCCT-3’
’ 5’-GTCAGAGGCAAGCAGAGGCT-3’ 60°C 208 bp
| e
TABLE 2
The nucleotide sequences of oligonucleotide primers and parameters used for RET gene amplification
Exon Primer sequence teArE]I)lZ?;itirge (ﬁig Size of PCR product
0| e
u 153tp
o | oot
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specimens were electrophoresed using 3% agarose gel. In
the case of mutated codon 634, different transition or
transversion changes create restriction sites for particular
nucleases and specific digestion fragments can be ob-
served in the gels. Contrary to that, the samples with only
“wild-type” codon 918 were cleft by Fokl, giving two
fragments as a result. The point mutation at this codon re-
moved a Fok [ restriction site.

Screening for mutation in exon 10 was performed with
the DNA direct sequencing test (as described above for P53
gene mutation).

Results

No germline mutations in P53 and RET genes of DNA
isolated from the peripheral blood sample were observed.
This finding excluded the Li-Fraumeni and MEN 2 syn-
dromes as an explanation of the diagnosed multiple tumors.
But other specific genetic changes, common for all three tu-
mors, may exist, and thus further studies are necessary. The
lack of alterations of both genes in the studied specimens in-
dicated that other particular molecular pathways were re-
sponsible for malignant cell transformations.

Discussion

A simultaneous occurrence of a medullary and papil-
lary carcinoma in the same thyroid gland and a metastasis to
lymph node is extremely rare [14, 24, 43, 44].

In some of the reported cases, one type of tumor was
identifiable at the light microscopic level, and the other type of
carcinoma was diagnosed by immunohistochemical and
structural studies [10, 13, 28, 35]. In other cases, it was possi-
ble to diagnose histologically the medullary and follicular
components [3]. The former type is regarded as a mixed tumor
and the latter as a composite tumor.

Papillary carcinoma is the most common type of thy-
roid malignancy and comprises approximately 80% of all
thyroid malignancies [26]. Multiple microscopic foci of
papillary thyroid carcinoma are found in about 20% of the
thyroid carcinoma cases if a few random sections are taken,
and in over 75% if step sections of the entire gland are ex-
amined [5, 19, 22, 34]. A controversy still exists regarding
whether this represents multicentricity [23] or an intra-
thyroidal lymphatic spread [27].

Medullary carcinoma of the thyroid was first described
by Hazard at al. [46]. They emphasized its non-follicular
and solid growth pattern. Medullary carcinoma of the thy-
roid may often show unusual histological features, such as
follicles, papillae, trabeculae, oxyphilic and small cells, and
even squamous or anaplastic features, which may mimic
other tumors and pose problems in histological interpreta-
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tion [46]. Fortunately, immunohistochemical studies usu-
ally confirm the parafollicular origin (C-cells) of the tumor
—neoplastic cells with follicular and papillary structures are
positive for calcitonin and not thyreoglobulin [31]. Interest-
ingly, sometimes there is a C-cell hyperplasia in tissues ad-
jacent to non-medullary carcinomas of the thyroid [2]. In
these cases, the primary tumors do not stain positive for
calcitonin.

Medullary carcinoma of the thyroid, which produces
calcitonin and other hormonal peptides, is generally consid-
ered to arise from the parafollicular cells (C-cells) of the
ultimobranchial body derived from the fourth pharyngeal
pouch. On the other hand, differentiated carcinomas, papil-
lary and follicular carcinoma of the thyroid, which produce
thyreoglobulin and thyroid hormones, are thought to origi-
nate from the follicular epithelial cells derived from a me-
dian endodermal anlage from the tongue. Thus, it is
generally believed that the origin of each carcinoma is
embryologically different. Therefore, it is of interest to note
this coincidence of medullary carcinoma and papillary car-
cinoma of the thyroid in the same thyroid gland. Thus, there
is a possibility that an occult papillary carcinoma may be
found within a thyroid gland with a concomitant medullary
carcinoma [33]. Interestingly, some cases of thyroid carci-
noma with a mixed medullary and follicular pattern have
been reported in the literature [6, 10, 13, 17, 28, 35, 36, 38,
39, 47]. Many investigators suggested one possibility re-
garding the histogenesis of a mixed medullary and follicular
carcinoma of the thyroid. It could be derived from neo-
plastically transformed uncommitted stem cells with the ca-
pacity to differentiate into tumor components with
morphological and histochemical characteristics of both
follicular and medullary neoplasms. Kameda et al. believed
that not only C-cells, but also follicular epithelial cells ap-
peared to be derived from the ultimobranchial body in dog
thyroid [15, 16]. A couple of studies have provided evi-
dence that some C-cells and follicular epithelial cells are de-
rived from the human ultimobranchial body [11, 49].

This would be conflicting with the current opinions.
Volante et al. [48] demonstrated that the follicular and
medullary components in mixed medullary and follicular
carcinoma were not derived from a single progenitor cell,
because they observed different patterns of RET proto-
oncogene mutation, LOH, and X-chromosomal inactiva-
tion (clonality). According to Matias-Guiu, the confirma-
tion of so called “hostage hypothesis” would require the
unknown trophic factors, which are necessary for the
stimulation of follicular cells, as well as the detection of
these substances in the medullary thyroid cells of mixed
medullary and follicular carcinomas and their absence in
classical medullary thyroid cells.
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A more plausible theory is a common tumorigenic
stimulus triggering neoplastic transformation of both
parafollicular C-cells and follicular epithelial cells. Prior
radiation [45] or UV exposure [§8] have been claimed to in-
duce cell growth and neoplasia in both types of cells.

Interestingly, there was a history of prior radiation in
our patient. The patient reported a history of lymphadeno-
pathy in the 60s. The pathologic effects of ionizing radiation
have long been known.

The patient described by us suffers from a B-CLL lym-
phoma, but it is hard to comment on the clinical significance
of her prior radiation history. Low doses of radiation do not
appear to be associated with non-Hodgkin’s lymphoma
(NHL), although NHL does arise infrequently following
high-lethal, radiation treatments [4].

There is also a well-known genetic predisposition to
thyroid cancers. They may or may not be a part of MEN
and occur in a familial form [18]. Medullary carcinoma
may be a prominent component of MEN II. A missense
mutation in exon 10 and 11 of the RET proto-oncogene is
associated with MEN IIA [7]. Our patient did not have a
positive RET mutation. It has been reported that the PTC
oncogene and somatic rearrangements of RE7 may occur
in both naturally occurring and radiation-induced human
papillary carcinoma of the thyroid [7, 9]. We could not
perform a PTC analysis on the specimen due to technical
difficulties.

In our case, the medullary and papillary carcinoma of
the thyroid existed not only in the remnant thyroid gland,
but also as the metastasis in a lymph node with B-CLL.
The lack of P53 gene germline mutation excluded the ex-
istence of the Li-Fraumeni syndrome. Immunoreactivity
to calcitonin, CEA, and thyreoglobulin made a sharp dis-
tinction between the two tumors. It seems reasonable that
the concurrence of a medullary carcinoma and papillary
carcinoma of the thyroid in this case was probably a re-
flection of a true composite tumor and in this case did not
have embryological or genetic significance.
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