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Abstract
Introduction: We aimed to clarify the clinical and pathologi-
cal characteristics of papillary thyroid carcinoma (PTC) with 
unique honeycomb-like growth (HLG) and discuss its diag-
nostic significance. Methods: Among the 12,745 PTCs that 
were resected and histologically diagnosed, 28 PTC cases 
with HLG components (0.2%) were included. Results: PTC-
HLG was subclassified into pure (9 cases), which consisted of 
only HLG components, and mixed (19 cases), which consist-
ed of conventional PTC and HLG components, types. HLG 
components were histologically characterized by (1) neo-
plastic cyst aggregation with intervening normal thyroid fol-
licles, (2) the cyst wall composed of single-layered carcinoma 
cells, (3) low papillary growth, and (4) ball-like granulation 
tissues. Compared with the mixed type, the pure type oc-
curred in older people (p < 0.05), had a smaller tumor size  
(p < 0.0001), was more interpreted as being benign by ultra-
sound (p < 0.05), and had a lower lymph node metastasis rate 
(p < 0.005). In the mixed type, 44.4% of conventional PTCs 

showed a Ki-67 labeling index of >5%. All and 10.5% of the 
mixed type showed lymph node and lung metastases, re-
spectively. Conclusion: The pure type could be a nonaggres-
sive variant of PTCs with a unique honeycomb growth pat-
tern and tended to be clinically interpreted as benign. The 
mixed type is pathogenetically different from the pure type 
and is slightly aggressive compared with conventional PTCs.

© 2021 S. Karger AG, Basel

Introduction

Papillary thyroid carcinoma (PTC) is the most com-
mon thyroid carcinoma [1]. Histologically, PTC shows a 
papillary growth pattern and exhibits nuclear features, in-
cluding chromatic clearing, overlapping, grooves, pseu-
doinclusions, and irregular contours [1]. Several histo-
pathologic variants of PTC have been described, and each 
variant has been defined based on a combination of 
growth patterns, cell types, and stromal changes [1, 2]. 
Most PTCs are considered indolent because of their 10-
year survival rate of >90% [3]. However, the prognosis 
depends on the variants or tumor staging [1]. The encap-
sulated variant, cribriform-morular variant, and papil-
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lary microcarcinoma show excellent prognosis [4–6]. On 
the contrary, aggressive variants, including the tall cell 
variant, columnar cell variant, and hobnail variant, have 
also been reported [7].

In 2013, Kobayashi et al. [8] reported 8 cases of PTC 
with honeycomb-like multiple small cysts. They postu-
lated that these neoplasms occurred as conventional 
PTCs and infiltrated the surrounding thyroid tissue, 
forming multiple cysts. The unique growth pattern was 

quite different from that of PTCs with cystic changes that 
have been described [9–12]. To the best of our knowl-
edge, a pathological study on PTC with unique honey-
comb-like growth (HLG) has not been reported, and the 
clinicopathologic characteristics remain unknown. This 
study aimed to clarify the clinical and pathological char-
acteristics of PTC with unique HLG and to discuss its di-
agnostic significance as a novel variant.

a b

Fig. 1. Papillary thyroid carcinoma with honeycomb-like growth, pure type. a Ultrasound shows a nodular lesion 
with a spongiform pattern. b The tumor is composed of an aggregation of multiple cysts.
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Fig. 2. Papillary thyroid carcinoma with honeycomb-like growth, mixed type. a Ultrasound shows nodular le-
sions with mixed solid and spongiform patterns. b The tumor is composed of solid areas and multiple cysts.
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Materials and Methods

We reviewed 12,745 PTCs that were resected and histologi-
cally diagnosed at the Kuma Hospital between January 2008 and 
December 2020. Among them, 28 PTCs with HLG (0.2%) were 
included in this study. The diagnostic criteria for HLG lesions in-
cluded (1) an aggregation of unilocular cysts lined by carcinoma 
cells with typical morphological features of PTC and (2) the pres-
ence of nonneoplastic thyroid follicles between the cysts. The ob-
servation of histological findings was performed by the first au-
thor, who is a specialist in thyroid pathology. Clinical data were 
obtained from the medical records of the Kuma Hospital. The T 
category was determined based on the eighth edition of the Amer-
ican Joint Committee on Cancer Staging Manual [13]. There were 
8 men and 20 women with a median age of 41 years (range, 18–78 

years). PTCs with HLG were subdivided into pure and mixed 
types. The former consisted of only HLG components (Fig. 1). The 
latter consisted of solid areas and HLG components (Fig. 2). The 
tumor size was measured grossly. The presence of nodal metastasis 
was microscopically examined for regional lymph nodes removed 
at the time of thyroidectomy. The presence of distant metastases 
was evaluated during the follow-up period (1–13 years). Immuno-
histochemical staining of cytokeratin 19 (RCK108; 1:250 dilution; 
Dako, Carpinteria, CA, USA) and Ki-67 (MIB-1; 1:200 dilution; 
Dako, Glostrup, Denmark) was performed using an automated 
Leica Bond-Max system and Bond Refine Detection Kit (Leica Mi-
crosystems, Wetzlar, Germany) according to the manufacturer’s 
recommendations. The Ki-67 labeling index (LI) was estimated by 
counting at least 500 carcinoma cells.

Table 1. Clinicopathological findings of papillary thyroid carcinomas with honeycomb-like growth

Pure type (9 cases) Mixed type (19 cases) p value

Age, years 31–65 (median 49) 18–78 (median 34) <0.05*
Male:female 2:7 6:13 ns
Location (right, isthmus, left) 2:1:6 12:0:7 ns
Size, mm 4–26 (median 15) 14–72 (median 33) <0.0001*

Solid area 4–50 (median 15)
Ultrasound N = 7 N = 19

Benign:borderline:malignant, n (%) 3 (42.9):3 (42.9):1 (14.3) 1 (5.3):4 (21.1):14 (73.7) <0.05**
Aspiration cytology N = 7 N = 19

Bethesda III:VI, n (%) 2 (28.6):5 (71.4) 0 (0):19 (100) ns
Histological findings, n (%)

Ball-like granulation tissue 7 (77.8) 19 (100) ns
Low papillary growth 6 (66.7) 19 (100) <0.05***
Psammoma bodies, n (%)

HLG components 5 (55.6) 10 (52.6) ns
Solid area 8 (42.1)
Nonneoplastic area 1 (11.1) 1 (5.3) ns

Intraglandular metastasis, n (%) 4 (44.4) 16 (84.2) ns
Chronic thyroiditis, n (%) 4 (44.4) 1 (5.3) <0.05***

T category, n (%) <0.05**
1a 3 (33.3) 0 (0)
1b 4 (44.4) 3 (15.8)
2 2 (22.2) 10 (52.6)
3a 0 (0) 5 (26.3)
3b 0 (0) 1 (5.3)

Ki-67 labeling index <0.005***
HLG components, n (%) N = 7 N = 15

≤5% 7 (100) 15 (100)
>5% 0 (0) 0 (0)

Solid area, n (%) N = 18
≤5% 10 (55.6)
>5% 8 (44.4)

Lymph node metastasis, n (%) 4/8 (50.0) 19/19 (100) <0.005***
HLG 1/4 (25.0) 4/19 (21.1) ns

Distant metastasis (lung), n (%) 0/9 (0) 2/19 (10.5) ns

HLG, honeycomb-like growth; ns, not significant. * Student’s t test. ** Pearson’s χ2 test. *** Fisher’s exact test.
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Statistical analysis was performed using Fisher’s exact test, 
Pearson’s χ2 test, or Student’s t test. Results with p values <0.05 
were considered statistically significant.

Results

The clinicopathological findings of 28 PTC patients 
with HLG are summarized in Table 1. Nine and 19 cases 
were pure and mixed types, respectively. The pure-type 
cases included 2 men and 7 women, with a median age of 
49 years (range, 31–65 years). Mixed-type cases included 
6 men and 13 women, with a median age of 34 years 
(range, 18–78 years). The sizes of the mixed type (14–72 
mm; median 33 mm) were significantly larger than those 

(4–26 mm; median 15 mm) of the pure type (p < 0.0001). 
Sizes of solid areas seen in the mixed type ranged from 4 
to 50 mm (median: 15 mm). On ultrasound examination, 
pure and mixed types were interpreted as malignant in 
14.3% and 73.7% of cases, respectively. The detection rate 
in the former group was significantly lower than that in 
the latter (p < 0.05). Fine-needle aspiration (FNA) was 
reported as malignant in 71.4% of pure-type cases and in 
all mixed-type cases. Distant metastasis occurred in 2 
mixed-type cases, with the site of metastasis being the 
lung. The sizes of solid areas in the 2 cases were the larg-
est and the second largest, respectively. One of them in-
vaded the trachea. There were no cases of tumor-related 
death during the follow-up period of 1–13 years.

Fig. 3. Multiple cystic lesions are seen. The cyst wall is very thin.
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Microscopically, the HLG components were com-
posed of an aggregation of multiple cysts lined by PTC 
cells (Fig. 3). The cysts were unilocular and varied in size, 
ranging from a microscopic size to a 1.0 cm diameter. The 
cyst wall was very thin and mainly composed of mono-
layered carcinoma cells. Nonneoplastic thyroid follicles 
intervened between the neoplastic cysts (Fig. 4a). Carci-
noma cells had nuclear findings characteristic of PTC, in-

cluding intranuclear cytoplasmic inclusions, ground-
glass chromatin patterns, nuclear overlapping, and irreg-
ular-shaped nuclei. The lumen of the neoplastic cysts 
contained dense colloids or were empty like. Carcinoma 
cells occasionally showed a low papillary growth toward 
the lumen of the neoplastic cysts (Fig. 5). The findings 
were more frequently observed in mixed-type cases 
(100%) than in pure-type cases (66.7%) (p < 0.05). Ball-

a b

Fig. 4. The cyst wall is composed of monolayered carcinoma cells. a Nonneoplastic thyroid follicles intervene 
between the cysts. Papillary thyroid carcinoma cells are intensively positive for cytokeratin 19. b Nonneoplastic 
thyroid follicles are highlighted as negative images (immunostaining for cytokeratin 19).

Fig. 5. Carcinoma cells show a low papillary growth toward the lu-
men of the neoplastic cyst.
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Fig. 6. Ball-like granulation tissue is seen in the lumen of the neo-
plastic cyst.
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like granulation tissues were observed in the lumen of the 
neoplastic cysts (Fig. 6), and the incidence rates in pure- 
and mixed-type cases were 77.8% and 100%, respectively. 
They were composed of hemosiderin-laden macro-
phages, multinucleated giant cells, lymphocytes, fibro-
blasts, fibrin, and calcified materials. They were occasion-
ally connected to the cyst wall by a thin stalk. The sur-
faces of some ball-like granulation tissues were lined by 

carcinoma cells. Solid areas seen in mixed-type cases pre-
dominantly showed conventional PTC with a papillary 
growth pattern (Fig. 7a). The components of the tall cell 
variant, hobnail cell variant, or columnar cell variant were 
not observed. The solid areas and HLG components were 
intermingled with each other (Fig. 7b), where a mole-like 
papillary configuration was observed (Fig. 7b). Psammo-
ma bodies were observed in 55.6% of pure types, and 
52.6% of HLG components were observed in mixed types. 
Intraglandular metastasis was more frequently observed 
in the mixed type (84.2%) than in the pure type (44.4%), 
although the difference was not statistically significant. 
Four (44.4%) of 9 pure-type cases were associated with 
chronic thyroiditis, and the incidence was significantly 
higher than that in the mixed type (<0.05). In the T cat-
egory, the mixed type was higher graded (p < 0.05). Lymph 
node metastasis was detected in 4 (50.0%) of the 8 pure-
type cases and all mixed-type cases. The incidence in 
mixed-type cases was significantly higher than that in 
pure-type cases (p < 0.005). Five (21.7%) of the 23 cases 
with lymph node metastasis also showed an HLG pattern 
in the lymph nodes (Fig. 8).

On immunohistochemical examination, the carcino-
ma cells were strongly positive for cytokeratin 19. As non-
neoplastic thyroid follicular cells were negative or mini-
mally positive for the antibody, the intervening normal 
thyroid follicles between neoplastic cysts were highlight-
ed as negative images (Fig. 4b). The Ki-67 LIs in the HLG 
components were <5% in all cases. In solid areas of mixed-
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Fig. 7. a A solid area seen in a mixed-type case showing a papillary growth pattern. b The solid areas and honey-
comb-like growth components are intermingled with each other, where a mole-like papillary configuration is 
seen.

Fig. 8. Papillary thyroid carcinoma metastasizing to lymph nodes 
shows honeycomb-like growth.
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type cases, 8 (44.4%) cases had a Ki-67 LI of >5%. One of 
the 2 cases with the Ki-67 LI of >10% showed lung metas-
tasis. The LI in the solid areas was significantly higher 
than that in the HLG components (p < 0.005).

Discussion

Microscopically, PTC-HLG was characterized by: (1) 
the aggregation of neoplastic cysts with intervening nor-
mal thyroid follicles, (2) the cyst wall composed of single-
layered carcinoma cells, (3) low papillary growth, and (4) 
ball-like granulation tissue. Although thyroid carcinomas 
are frequently associated with cystic changes, those with 
large cystic changes are rare. Henrichsen et al. [10] re-
ported that the prevalence of thyroid carcinomas with 
marked cystic lesions was 2.5%, and all of them were PTC. 
Among the 360 thyroid carcinomas studied, no purely 
cystic carcinoma was identified. Cysts observed in PTC-
HLG were quite different from the previously reported 
cystic PTCs. Cysts seen in markedly cystic PTCs are usu-
ally single, and the walls are composed of capsule-like 
thick connective tissue [11, 12]. A covering of carcinoma 
cells on the inner surface is usually either absent or local-
ized. In contrast, PTCs-HLG exhibited multiple cysts, 
and the walls were thin and lined by single-layered carci-
noma cells. These unique findings have not been de-
scribed for any subtype of PTC.

The pathogenesis of the aggregation of multiple uni-
locular cysts with intervening normal thyroid follicles is 
still a subject of debate. Similar to a hemangioma, indi-
vidual cysts may be anastomosed. Otherwise, each cyst 
may be separated from the other. This indicates intrathy-
roidal metastasis or spread and not a multilocular tumor. 
PTC is often multifocal, and multifocal PTC accounts for 
18–87% of all PTCs [14]. However, we believe that this is 
highly unlikely because of the dense distribution and 
morphological similarity of the cysts. Intrathyroidal 
spread is also a common phenomenon in PTC [15, 16] 
and occurs via lymph vessels [17]. It is reasonable to as-
sume that multiple cystic lesions separated from each 
other were formed by intrathyroidal spread.

We frequently observed a ball-like granulation tissue in 
the lumens of the neoplastic cysts. Some of them were con-
nected to the cyst wall by a thin stalk. No such findings have 
been described for PTC. It resembles polypoid granulation 
tissue (Masson’s body), characteristic of organizing pneu-
monia [18]. The presence of a ball-like granulation tissue in 
PTC-HLG is also characteristic of this variant and may in-
dicate previous microtrauma in the cyst wall.

In the current study, it is interesting to note that some 
metastatic lesions in the lymph nodes also showed HLG 
patterns. It is well known that PTC metastasizes to lymph 
nodes and often exhibits cystic lesions, even in cases 
where the primary tumors are not cystic [19]. The cystic 
lesions seen in the lymph node metastases of convention-
al PTC are thought to be degenerative [19]. At present, it 
is difficult to determine whether the appearance of HLG 
patterns in lymph nodes is one of the characteristics of 
this variant or simply a feature of papillary carcinoma.

PTCs with HLG were subdivided into pure and mixed 
types. Due to the differences in clinical features, it is ques-
tionable whether the 2 types should be considered in the 
same diagnostic category. The latter occurred in younger 
people, had larger tumor sizes, and more lymph node me-
tastases than the former. The Ki-67 LI of the solid area in 
the mixed-type was significantly higher than that in the 
HLG component in both types. These findings suggest 
that the mixed type occurs as conventional PTC and in-
vades the surrounding normal thyroid tissue, forming 
multiple neoplastic cysts. The finding that the solid areas 
and HLG components had transferred to each other and 
the latter was located at the periphery of the tumor also 
indicates this idea. Therefore, HLG components seen in 
the mixed type should be considered as a unique invasion 
form into the surrounding thyroid tissue, and the type is 
slightly aggressive compared with conventional PTC, 
based on the incidence of lymph node metastasis and Ki-
67 LI [20, 21]. However, it would not be considered quite 
aggressive because there were no cases of tumor-related 
death. In addition, the infiltrated areas were less aggres-
sive than the main tumor. Nevertheless, it is important to 
know that the tumorigenesis and clinical findings of the 
2 types are different.

Ultrasound of the PTC-HLG appears spongiform. 
Spongiform appearance is defined as the aggregation of 
multiple microcystic components in >50% of the volume 
of the nodule [20]. These findings strongly correlate with 
benignity [22]. In our series, the pure type was interpret-
ed as benign in 42.9% of the cases. According to the 
American Thyroid Association guidelines [22], as spon-
giform nodules without any of the sonographic features 
described in the low-, intermediate-, or high-suspicion 
patterns are categorized into a low risk of malignancy, 
FNA should be performed for at least 2.0 cm, and obser-
vation without FNA may also be considered for nodules 
of >2.0 cm. There is a risk of delay in the diagnosis of PTC 
or follow-up as a benign lesion. PTC has >10 variants that 
have been proposed from a variety of perspectives, in-
cluding morphological, clinical, prognostic, and genetic. 
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The pure type could be positioned as a nonaggressive 
variant of PTC with a unique honeycomb growth pattern 
that is easily mistaken for an adenomatous goiter on ul-
trasound. However, it would not be considered extreme-
ly indolent because half of the cases exhibited lymph node 
metastasis.

In conclusion, we describe PTC with a unique growth 
pattern that is characterized by the aggregation of neo-
plastic cysts with intervening normal thyroid follicles. 
PTCs-HLG were subdivided into pure and mixed types. 
The 2 types are considered to be pathogenetically distinct. 
The pure type tends to be clinically interpreted as benign 
and could be positioned as a nonaggressive variant of 
PTC with a unique honeycomb growth pattern. On the 
contrary, the mixed type is slightly aggressive compared 
with conventional PTCs, and HLG components could be 
considered as a unique invasion form into the surround-
ing thyroid tissue. We believe that understanding the sub-
types is meaningful for both pathologists and clinicians. 
To support our conclusions, more cases should be exam-
ined to ensure statistical significance.
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