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Abstract 
A 9-year-old girl with a history of a palpable multinodular hard mass in the right lobe of 

the thyroid gland was biopsied. On diagnosis of a papillary carcinoma, total thyroidectomy and 
right radical neck dissection were performed. Examination of frozen sections demonstrated 
metas~is in the right but not the left cervical lymph nodes. Imprint cytology revealed small 
papillary sheets of neoplastic cells with a high proportion of cytoplasmic inclusions and a few 
nuclear grooves. These nuclear details allowed a specific diagnosis of metastatic papillary thyroid 
carcinoma. Papillary thyroid carcinoma can be easily diagnosed by imprint cytology. In places 
such as small and country hospitals that do not have pathology laboratories, it can also be used 
successfully as an alternative to frozen section histology. The efficiency, simplicity and rapidity 
of this method make it a very useful procedure. 
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Intraoperative cytology is becoming more 
accepted among surgical pathologists as an adjunct 
to examination of frozen sections. The large num­
ber of recent books and original articles on this 
subject attest to its increasing popularity0-4). 
Using Wright, Giemsa and Papanicolaou stains on 
touch imprints of tumors, the pathologist can better 
appreciate the cytologic features. 

Thyroid carcinoma occurs rarely in chil­
dren younger than 16 years. The prognosis after 
appropriate treatment is relatively good but local 
and distant recurrence may present a problem even 
after several years(S-7). Cervical lymph node meta­
stases are frequently found in patients with extra­
thyroidal spread of papillary carcinoma. The mean 
relative incidence of papillary carcinoma in chi!-
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dren is 72 per cent and incidence of death ranges 
from 0 per cent to 8 per cent(8). 

In this case report, we describe the imprint 
cytology from a frozen section, a frozen sections 
and permanent histology of metastatic papillary 
thyroid carcinoma in childhood. 

CASE REPORT 
A 9-year-old girl was referred from a rural 

hospital because of a mass in the right lobe of her 
thyroid gland that she had for two years. The 
mass was hard and multilobular, but there were no 
palpable lymph nodes. The patient had normal vital 
signs. She had been treated with Anhydrous Thyro­
xine Na (Eltroxin), but the mass continued to grow. 
Surgeons a't the rural hospital had tried to do a 
thyroidectomy but failed because of marked fibro­
sis and hypervascularity. However, a biopsy was 
performed and a papillary carcinoma of the thyroid 
gland was diagnosed. The patient was, therefore, 
referred to our hospital for definite treatment. 
Slight tachycardia and fine tremor were noted on 
admission. The surgical wound was evident in the 
low anterior cervical region. At this time, the thy­
roid gland was 5.5 x 5.5 em. with palpable lymph 
nodes along the right and left jugular chain, the 
largest being 3 em in diameter. A total thyroidec­
tomy and right radical neck dissection were carried 
out. During the operation, multiple nodules were 
noted in the right lobe with invasion of strap muscle 
and loss of tracheal cartilage on the right side of the 
trachea. Frozen sections were taken and metastases 
were found only in the lymph nodes of the right 
jugular chain. Lymph node imprints from frozen 
section were also performed. The patient tolerated 
the operation well and was discharged from the 
hospital 1 week later. 

Pathologic Observations 
Histopathological assessment of frozen sec­

tions of the right cervical lymph nodes showed a 
follicular arrangement of tumor cells without papil­
lary structures. A definite diagnosis could not be 
established because of poor nuclear details in the 
frozen preparation, but in combination with the 
imprint cytology, a pathological diagnosis of a meta­
static carcinoma was made. This was most likely a 
follicular variant of the papillary carcinoma (Fig. 1). 
Cytological finding consisted of many malignant 
cells. They were arranged in small papillary sheets, 
monolayers or dispersed. At high-power, cells in 

Fig. 1. Permanent section of a lymph node showing 
a follicular variant of a papillary carcinoma 
(hematoxylin & eosin X 200). 

Fig. 2. High-power micrographs of monolayered 
sheets showing (A) palisading and intranu­
clear cytoplasmic inclusions (large arrows) 
(B) nuclear grooves (small arrows) (Papani­
colaou stain, X 600). 
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monolayer sheets showed palisaded nuclei and a 
high proportion of intranuclear cytoplasmic inclu­
sions (Fig. 2A) and a few nuclear grooves (Fig. 2B). 
These nuclear details lead to a specific diagnosis 
of a metastatic papillary thyroid carcinoma. Right 
lobectomy was undertaken and the lobe was sent to 
the pathological laboratory one day later. Histology 
showed tumor nodules with branching papillary 
fronds containing a central core of fibrovascular 
stroma. The lining epithelium was single-layered 
with ground-glass nuclei. The final diagnosis was 
papillary carcinoma with metastasis to the right cer­
vical lymph nodes. 

DISCUSSION 
The papillary form of thyroid carcinoma is 

overwhelmingly predominant in children compared 
to other histologic patterns. It is the easiest of 
tumors to diagnose by fine needle aspiration biopsy. 
A papillary carcinoma has distinct morphologic 
features that allow for a cytologic diagnosis with a 
relatively high degree of accuracy(9). In typical 
cases, three-dimensional papillary clusters with 
nuclear clearing, intranuclear cytoplasmic inclu­
sions and less commonly psammoma bodies are 
seen. Cytologic diagnosis may be difficult while in 
the absence of these features. In many studies it 
was shown that nuclear grooving may be used as a 
reliable morphologic criterion in the diagnosis of 
papillary carcinoma of the thyroid in tissue sec­
tions and imprint smearCl0-12). 

The imprint cytology technique is simple, 
fast and inexpensive. Pathologists can make a cyto­
diagnosis while waiting for the frozen sections. In 
the present case report, imprint cytology from a fro­
zen section allowed definite diagnosis from nuclear 
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details in contrast to frozen sections which only 
demonstrated follicular patterns. The combination 
of the cytologic examination and the frozen sec­
tions, supported by clinical data and gross exami­
nation, yielded results superior to those obtained by 
either a cytologic or frozen section examination 
alone. Because freezing artifacts are avoided, the 
level of cytologic details provided by the intraopera­
tive cytologic specimen technique is superior to 
that provided by frozen sections in cases that lack 
papillary structure. A classic example is the papil­
lary carcinoma of the thyroid, in particular the fol­
licular variant, the nuclear features of which (intra­
nuclear inclusions and grooves) are more readily 
recognized on cytologic smears than on frozen sec­
tions. It has been emphasized in many reports that 
the combination of both gives the utmost accu­
racyO ,2,4). 

It is clear that imprint cytology is a quick 
and simple method with wide applicability for his­
topathologic diagnosis of lesions from many organs 
(4,13,14). In places such as small and country hos­
pitals where a pathology laboratory is not available, 
imprint cytology can also be used successfully as 
an alternative to frozen section histology. The effi­
ciency, simplicity and rapidity of this method makes 
it a very useful procedure. However, the accuracy of 
imprint cytologic diagnosis depends on the expe­
rience of pathologists and cytotechnologists. 

ACKNOWLEDGMENTS 
The authors wish to thank Dr. Banchob 

Sripa for his help with the photographs, Dr. J. Guy 
Edwards and Dr. Malcolm Moore for their help 
with the manuscript and Sudawan Srikammoong 
for typing it. 

(Received for publication on July 7, 1998) 

REFERENCES 
1. 

2. 

3. 

Chonmaitri IS. Imprint cytologic examination as 
an adjunct to frozen section. J Med Assoc Thai 
1993;76:458-64. 
Kontozoglou TE, Carmer HM. The advantages of 
intraoperative cytology : Analysis of 215 smears 
and review of the literature. Acta Cytol 1991 ;35: 
154-64. 
MairS, Lash RH, Siskin D, Mendelsohn G. Intra­
operative surgical specimen evaluation: Section 

4. 

5. 

analysis, cytologic examination, or both ? A 
comparative study of 206 cases. Am 1 Clin Pathol 
1991 ;96:8-14. 
Scopa CD, Melachrinou M, Apessou D, Bonikos 
D. Tissue imprints in surgical pathology : A rapid 
intraoperative diagnostic aid. Diagn Cytopathol 
1990;6:5-8. 
La Quaglia MP, Corbally MT, Heller G, Exelby 
PR, Brennan MF. Recurrence and morbidity in 



Vol.83 No.4 METASTATIC PAPILLARY THYROID CARCINOMA 351 

6. 

7. 

8. 

9. 

10. 

differentiated thyroid carcinoma in children. Sur­
gery 1988; 104:1149-56. 
Stael AP, Plukker JT, Piers DA, Rouwe CW, 
Vermey A. Total thyroidectomy in the treatment of 
thyroid carcinoma in childhood. Br J Surg 1995; 11. 
82:1083-5. 
Zimmerman D, Goellner JR. McConahey WM. 
Papillary thyroid carcinoma in children and 
adults: Long-term follow-up of 1039 patients con- 12. 
servatively treated at one institution during three 
decades. Surgery 1988;104:1157-63. 
Zohar Y, Strauss M, Laurian N. Adolescent ver- 13. 
sus adult thyroid carcinoma. Laryngoscope 1986; 
96:555-559. 
Shaha AR, DiMaio T, Webber C, Jaffe BM. Intra-
operative decision making during thyroid surgery 14. 
based on the results of preoperative needle biopsy 
and frozen section. Surgery 1990;108:964-70. 
Francis IM, Das DK, Sheikh ZA, Sharma PN, 

Gupta SK. Role of nuclear grooves in the diagno­
sis of papillary thyroid carcinoma, a quantitative 
assessment on fine needle aspiration smears. Acta 
Cytoll995;39:409-15. 
Gould E, Watzak L, Chamizo W, Albores-Saavedra 
J. Nuclear grooves in cytologic preparations, a 
study of the utility of this feature in the diagnosis 
of papillary carcinoma. Acta Cytol 1989;33: 16-20. 
Rupp M, Ehya H. Nuclear grooves in the aspira­
tion cytology of papillary carcinoma of the thy­
roid. Acta Cytoll989;33:21-6. 
Kornstein MJ, Max LD, Wakely PE. Touch im­
prints in the intraoperative diagnosis of anterior 
mediastinal neoplasms. Arch Pathol Lab Med 
1996; 120:1116-22. 
Veneti S, Ioannidou-Mouzaka L, Toufexi H. 
Xenitides J, Anastasiadis P. Imprint cytology a 
rapid, reliable method of diagnosing breast malig­
nancy. Acta Cytol 1996;40:649-52. 

~ -r .. * '1.1177 n7fJ!OJ'IJ7J "iOJ'I.Ifjf.V, 7'r7.U, C.M.I.A.C. , 

il7.l"lfl W~7lW[";i<Jtf, W.U., FR.C.Path (Thailand)*, 'IJ7f.VFT1 ;fmtJiijvnOJ, 7'r7.U * 

~tllm~n'r1~~m~ 9 tJ ).JlliilE.J1.h:::l~j1neJu~lilfl).JrJE.J'iflE.Jl'i''li'wnll "llnm'i~l1l<iiwdm,~\1ln'lm~vwl61'Ylm 
M1um'l'iil"l.0m tJu).J:::L 1~LL tluil~~l~ ~~ M.Ynm'it·.h~l1llilfl).JrlE.J'ifl E.Jl'i'LL~:::!ilfl).Jlh 'r1iifl~u1L lrul'lfl~~1111l"l'iluL dm~fln LL 'll~ 
(frozen sectron) LL~:::M.Ynm1\1l'll"lL'lf~~).J:::L1~t111E.J'i5B).JW1uY1 (imprint cytology) "llnlilfl).J~lL'r1~fl~'llru:::.Ynm'lt·h~l11 

WUL'lf~ ~).J:::L 1~LL UUU~ ~l ~LL w1m:::"llE./).Jli11ilm.J~lL 'r1iifl~U1L lnJI'lfl'li'l~'llll nl'l\1l'll"lYllWlf~ ~l"YIE.JlB).JW'lU'YlWUL 'lffl ~ 

).J::;L 1~L 1E.J~~lL UULLUutl~~l~ lllE.JLUUlLI'l~E.J~j1'JIEJ~ll~1~ (cytoplasmic inclusion) ~lUlU).JlnLL~:::il·mmrui1illLI'l~E.J~ 
(nuclear groove) ~lUlUL~nuEJE.J ~moJru:::'lJEJ~UlLI'l~E.J~LL~:::m'lL1E.J~~l'llflWlf~~~l).Jl'ifl1"11m1'5U"l.0m tJu).J:::L 1~ 

LL UtJU~~l ~'llfl~~fl).JrlE./1El E.JI1111ii~lE.I"llnnl'l\111l"lL'lf~ ~l"Yl E.llB).JW1Url t 'l~WE.JlUlfl'liUl\1lL~ni1hiiJ"I1u~tli)u&lm1 
WE.Jli5l"YIE.Il~lm'ln1'lfL'lf~~'i"YIE.JlB).JW1UrJLL'YlUnl1li11l"l;f;WifmEflnLL~~'r11u1i1l).JrlUnl'l\1l'll"l~Wifm~unLL~~1rfi 
LW'll:::LtJu'ififhil~lE.I ~:::1111n 'lli11L1l LL~:::1rfir.J~nl1lU"lQE.J.yji'Juu'li'l~LL).)u~l 

ilm mC)I'iVl11 ,..,r'lft LLft::f'lw:: 

'ifl'l'l~fJL'I'Ifjm~LL'W'rlrf "I 2543; 83: 34&-351 

• lll!'ll'lflWE.JlO'}mn, !'lru:::LLW'YlE./Al<H>rf l-l\1lll1Eil.rEI'llll\JLLfl\J, "l.'lllll<Llri\J 40002 

t hi'L~\Jllr.JiNl\JL\Jnl7th:::'![l-ll'lflnT~WEilOll1EilLLI-i~'lfl~ !'lf~~ 9 n1~Ll1W '1 2-5 0\Jll!'ll-1 2540 




