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Abstract

Background Diffuse sclerosing variant (DSV) is a variant
of papillary thyroid carcinoma that has diffuse involvement
in one or both thyroid lobes without forming a dominant
mass. We investigated the biological characteristics of
DSV in Japan.

Methods We investigated biological behaviors and
prognoses of DSV in 35 patients who underwent surgical
treatment between 1989 and 2007.

Results  After excluding papillary microcarcinoma, DSV
accounts for 0.7% of papillary carcinoma. DSV occurs
more frequently in younger patients and is clinically
apparent as lymph node metastasis and lung metastasis
more frequently than other papillary carcinomas, but the
incidence of extrathyroid extension did not differ between
the metastases. Routine radioiodine ablation therapy after
initial surgery was not performed unless distant metastasis
was clinically apparent at surgery. The disease-free sur-
vival rate of DSV was significantly worse than that of a
pair-matched control group. However, only two patients,
one with lung metastasis at surgery and another who
underwent only palliative surgery, have died of carcinoma
to date.
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Conclusions Although cause-specific survival of DSV
was good, its disease-free survival was worse than that of
the control group because of the unavailability of routine
radioiodine ablation therapy. Therefore, DSV requires
careful surgical resection to minimize the carcinoma
recurrence.

Introduction

Diffuse sclerosing variant (DSV) is a rare variant,
accounting for 0.7-5.3% of papillary thyroid carcinoma
[1-4] and has been adopted as a histologic variant in the
WHO classification [S]. This variant is characterized by
diffuse involvement in one or both thyroid lobes, usually
without forming a dominant mass. Previous studies in
Western countries have shown controversial findings about
the prognosis of DSV. Some groups demonstrated that
DSV was more likely to occur in younger patients and that
there was a higher incidence of metastasis to the lymph
nodes and lung, resulting in a less favorable prognosis than
conventional papillary carcinoma [2, 3]. However other
groups showed that the prognosis of DSV did not differ
from that of conventional papillary carcinoma [4-8]. In
Japan, there have been two studies on the biological
behavior of DSV that also demonstrated controversial
results. Mizukami et al. [9] demonstrated that DSV has a
dire prognosis, but they examined only three cases. Fu-
jimoto et al. [10] showed that the prognosis of DSV is
favorable because all 14 patients enrolled in their study
were alive without distant metastasis during follow-up.
However, they did not show the prevalence of DSV or
compare the biological characteristics between DSV and
other papillary carcinomas. In this study, therefore, we
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investigated the prevalence, clinicopathologic features, and
prognosis of 35 patients with DSV and compared them
with those of other papillary carcinomas in order to elu-
cidate biological aggressiveness of DSV in Japan.

Patients and methods
Patients

Between 1989 and 2007, 5074 patients underwent initial
surgical treatment for papillary carcinoma, excluding
papillary microcarcinoma (papillary carcinoma measuring
1.0 cm or less). These surgical specimens were reviewed
by our coauthor (MH) and 35 patients (0.7%) were retro-
spectively diagnosed as having DSV (Fig. 1). The
diagnostic criteria for DSV were subjected to the WHO
classification [5]. Our study patients consisted of 5 males
and 30 females with an average age of 30.4 + 13.0 years.
All patients underwent ultrasonography preoperatively to
examine the size and location of primary tumors and
whether determine they have clinically apparent node
metastasis (N factor in UICC/TNM classification [11]).
Primary lesions were limited to one lobe in 14 patients but
involved both lobes in the remaining 21. Preoperatively, a
chest CT scan was routinely performed which showed that
three patients had lung metastasis at diagnosis. Total thy-
roidectomy was performed in 31 patients and the remaining
4 underwent hemithyroidectomy. All patients underwent
central node dissection; modified radical neck dissection
(MND) was also performed for all patients except one who
underwent only palliative surgery. Sixteen and 18 patients
underwent unilateral and bilateral MND, respectively. One
patient also underwent dissection of the mediastinal
compartment.

Fig. 1 Typical hematoxylin & eosin staining profile of diffuse
sclerosing variant

Due to legal restrictions, routine radioiodine ablation
therapy is limited in Japan. In our series, routine radioiodine
ablation therapy after initial surgery was not performed
unless distant metastasis was clinically apparent at surgery.
Instead, we performed a scintigram using a small amount of
radioiodine (3—10 mCi) about 1-2 months after total or near
total thyroidectomy for tumors with aggressive character-
istics such as massive extrathyroid extension, multiple
clinically apparent lymph node metastases, or continuous
elevation of thyroglobulin. In our series, 15 patients had a
scintigram, one of whom showed abnormal uptake in the
lung. This patient was classified as M1 [11], along with the
three patients whose metastases were observed preopera-
tively on a chest CT scan as mentioned above. In total, four
patients (11%) were classified as M1.

We normally follow-up on patients with ultrasonogra-
phy and chest roentgenography and/or CT scan once or
twice per year. The average follow-up period was 69.5 £+
41.5 months. Serum thyroglobulin was also used as a
marker of recurrent or persistent disease for patients who
underwent total or near total thyroidectomy, although 23 of
32 patients (72%) were positive for anti-thyroglobulin
antibody. Of the remaining three patients whose anti-thy-
roglobulin antibody was not measured, one was positive for
other anti-thyroid antibodies and the remaining two were
negative for anti-thyroid antibodies. Three of four patients
with M1 and one who underwent palliative surgery were
regarded as having persistent disease. We regarded cases as
showing carcinoma recurrence only when recurrence was
clinically detected on imaging studies. To date, nine
patients had carcinoma recurrence, while two patients (6%)
with DSV died of thyroid carcinoma.

Statistical analysis

Fisher’s exact test was used to compare variables. The
Kaplan-Meier method and log rank test were adopted to
analyze time-dependent variables. A p value less than 0.05
was regarded as significant.

Results

In our series, 35 of 5074 patients (0.7%), who underwent
initial surgery for papillary carcinoma (except for micro-
carcinoma), were diagnosed with DSV. Table 1 summarizes
the comparison of backgrounds and clinicopathologic fea-
tures between patients with DSV and those with other
papillary carcinomas. DSV patient age was significantly
younger (p < 0.001). The incidence of clinically apparent
lateral node metastasis (N1b [11]) and that of pathologically
confirmed node metastasis (pN1 [11]) were significantly
higher (p < 0.001) in DSV patients than in those patients
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Table 1 Comparison of
backgrounds and

clinicopathologic features
between patients with DSV and
those with other papillary
carcinomas

DSV Other p value
Age 304 £ 13.0 49.8 £+ 14.5 <0.001
Gender (male/female) 5/30 575/464 0.594
N (NO or Nl1a/N1b)* 5/30 4033/1006 <0.001
pN (NO or Nla/N1b)* 0/35 2166/2873 <0.001
pT (T1-3/T4)* 26/9 4873/166 <0.001
M (MO/M1)* 31/4 4975/64 <0.001
Anti-thyroglobulin antibody 23:9 734:1758 <0.001

(positive:negative)
# According to UICC/TNM
classification [11]

(3 unknown) (2547 unknown)

with other papillary carcinomas. Anti-thyroglobulin anti-
bodies were more likely to be positive in DSV patients
(p < 0.001). Furthermore, metastasis to the distant organs
(M1 [11]) was more likely to be observed in DSV patients
(p < 0.001). However, the incidence of massive extrathy-
roid extension (pT4 [11]) did not differ between the two
groups.

In our series, four patients had distant metastasis at
surgery and one patient underwent locally noncurative
surgery. To date, 9 of 30 patients (35 minus the 5 patients
who would not have curative surgery) (30%) who did not
have distant metastasis at surgery and underwent locally
curative surgery have had carcinoma recurrence after sur-
gery. Table 2 summarizes the details of these nine patients.
Three patients showed recurrence in the lung. Postopera-
tive serum thyroglobulin had initially decreased to below
measurement sensitivity in two patients (patients 1 and 9),
but it became elevated again during follow-up. Anti-thy-
roglobulin antibody was positive for one patient (patient 9).
Patient 5 was regarded as having persistent disease,
although her anti-thyroglobulin antibody was positive.

Metastasis of one patient (patient 1) was ablated by radi-
oiodine therapy. One patient (patient 9) did not show
radioiodine uptake on a whole-body scan and has been
followed by thyroid-stimulating hormone (TSH) suppres-
sion therapy without the development of metastasis for
30 months. In patient 5, details of therapies after the
recurrence are unknown. Eight patients (all patients except
for patient 9) had recurrence in the lymph nodes and 7 of
these patients underwent reoperation. None of these
patients have died of carcinoma during follow-up to date.

We then compared the disease-free survival of the 30
patients with DSV who did not have distant metastasis at
surgery and who underwent locally curative surgery with
that of the control group consisting of 90 patients with
conventional papillary carcinoma. Age, gender, N factor,
extrathyroid extension, and surgical designs (extent of
thyroidectomy and lymph node dissection) were pair-mat-
ched in these two groups. As shown in Fig. 2, DSV patients
had significantly worse disease-free survival than the
control group (p = 0.026). Five-year and 10-year disease-
free survival rates were 73.8 and 60.9% in the DSV group

Table 2 Clinicopathologic features and prognoses of nine patients with DSV who had postoperative recurrence

Patient Age/ N factor® Surgical Extrathyroid Recurrence Therapies Outcomes after
No. gender designs extension organs initial surgery

1 28 F N1b TT+M2 None LN, lungb Operation, RAI Alive 76 months
2 20 M Nlb TT+M2 None LN Operation Alive 74 months
3 26 F NIb TT+M1 None LN® Operation Alive 58 months
4 14 F NO TT+M1 None LN Operation Alive 41 months
5 25F N1b TT+M2 None LN, lung” Unknown Alive 133 months
6 31F N1b TT+M2 None LN® Operation Alive 124 months
7 53 F NI1b TT+M2 None LN® Operation Alive 121 months
8 16 F N1b TT+M1 None LN¢ Operation, RAI Alive 97 months
9 29 F N1b TT+M2 None Lung TSH suppression Alive 30 months

TT = total thyroidectomy; M2 = bilateral modified radical neck dissection; M1 = unilateral modified radical neck dissection; RAI = radioiodine

ablation therapy; LN = lymph node
* According to UICC/TNM classification
" Compartments that had previously been dissected

¢ Compartments that had not previously been dissected
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Fig. 2 Kaplan-Meier curves for disease-free survival of patients with
diffuse sclerosing variant and those in the matched-pair control group

and 91.9 and 79.4% in the control group, respectively. The
follow-up periods of two groups confirmed that there was
no significant difference.

Details of the four patients who had distant metastasis at
surgery are summarized in Table 3. All patients underwent
total thyroidectomy with lymph node dissection and radi-
oiodine ablation therapy. Patient 4 also underwent gamma-
knife treatment for brain metastasis. Only one patient
(patient 1) has died of carcinoma to date. Another 63-year-
old patient, who underwent only palliative surgery, died of
carcinoma 4 months after surgery. Therefore, only two
DSV patients (5.7%) died of carcinoma in this series.

Discussion

This is the first study that investigated the clinicopathologic
features of DSV in a large series at a single institution in
Japan. We demonstrated that (1) DSV accounted for 0.7%
of papillary carcinoma, excluding microcarcinoma; (2)
DSV tended to occur in younger patients; (3) patients with
DSV had clinically apparent lateral node metastasis (N1b)
more frequently than other forms of papillary carcinoma;

and (4) it was more likely that patients with DSV would
have recurrence than the control group, although cause-
specific survival was good.

Previous studies in Western countries showed that the
prevalence of DSV ranged from 0.8 to 53% [1-4].
Therefore, it is suggested that in Japan the prevalence of
DSV is less than in Western countries and similar to that in
Hong Kong [12]. DSV in Japan appears likely to recur
because, in our series, carcinoma recurred in 9 of 30
patients (30%). Eight of these patients had recurrence to
the lymph node, which is consistent with our findings that
papillary carcinoma is most likely to recur in the lymph
node [13, 14]. We previously showed that clinically
apparent lateral node metastasis (N1b) significantly affects
patient prognosis [13, 14]. In our series of DSV, 86% of
patients were classified as N1b, which might explain the
high incidence of recurrence in DSV patients. Furthermore,
we demonstrated that disease-free survival of DSV was
significantly worse than that of the control group in which
the N factor was matched with that of the DSV group.
Therefore, it is also possible that not only N1b status but
also the histologic type of DSV is related to the high fre-
quency of carcinoma recurrence.

However, only two patients (6%) in our series, one with
lung metastasis at diagnosis and another who underwent
only palliative surgery, died of carcinoma. This incidence
rate should be regarded as low considering that DSV fre-
quently metastasizes not only to lymph nodes but also to
the lung, i.e., 7 of 35 patients (20%) had recurrence in the
lung or had lung metastasis at surgery. We previously
demonstrated that being 55 years or older significantly
affected the prognosis, including cause-specific survival, of
papillary carcinoma patients [14]. In our series, only two
patients were older than 55 years. Therefore, the young age
of DSV patients may contribute to a good cause-specific
survival. Our series included one 63-year-old patient who
underwent only palliative surgery and died of carcinoma
only 4 months after surgery. This finding may also support
the above hypothesis.

In our series, 72% of DSV patients were positive for
anti-thyroglobulin antibody. The high frequency of anti-

Table 3 Clinicopathologic features and prognoses of four patients with DSV who had distant metastasis at surgery

Patient Age/ Metastasis N factor Surgical Extrathyroid Therapies Outcomes

No. gender designs extension

1 I5M Lung Nl1b TT+M2 Massive RAI DOC 28 months
2 27 M Lung Nl1b TT+M2 Minimal RAI Alive 67 months
3 24 F Lung Nl1b TT+M1 None RAI Alive 60 months
4 16 F Lung, brain Nl1b TT+M2 Massive RAI Alive 24 months

gamma knife

DOC = Died of carcinoma
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thyroglobulin antibody positivity in DSV patients did not
disagree with that of a previous study [12]. Of the three
patients in our series who had recurrence to the lung, one
was regarded as having persistent disease (although her
anti-thyroglobulin antibody was positive) and the remain-
ing two had elevated thyroglobulin levels during follow-up
(one patient was positive for anti-thyroglobulin antibody).
However, it is possible that a high frequency of anti-thy-
roglobulin antibody prevents physicians from detecting
carcinoma recurrence early. Thus, postoperative follow-up
of DSV requires closer monitoring than other papillary
carcinomas.

In summary, the prevalence of DSV in Japan is lower
than that in Western countries. Although cause-specific
survival of DSV is good, its carcinoma recurrence rate is
high, not only because of frequent node metastasis but also
because of the unavailability of routine radioiodine abla-
tion therapy. Therefore, surgeons should perform careful
surgical resection of DSV to minimize carcinoma recur-
rence. Furthermore, routine radioiodine ablation therapy
after initial surgery may be effective in further decreasing
the recurrence rate and improving the prognosis of DSV
patients.
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