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On the basis of the linear no-threshold theory (LNT), Chernobyl
accident (hereafter accident) was predicted to result in a considerable
increase in radiation-induced cancer. In fact, there has been no
cancer increase proven to be a consequence of the radiation exposure
except for thyroid carcinoma in people exposed at a young age [13]. Appearance of radiogenic thyroid cancers after the accident
is not denied, but their number has been overestimated due to the
following mechanisms. Prior to the accident, the registered incidence
of pediatric thyroid cancers was lower in the former Soviet Union
(SU) than in other developed countries probably due to differences
in diagnostic quality and coverage of the population by medical
checkups [4,5]. The mass screening in contaminated territories
after the accident detected not only small tumors but also advanced
neglected cancers accumulated in the population, misclassified after
the accident as aggressive radiogenic cancers. Besides, there was a
pressure to be registered as Chernobyl victims to get access to benefits
and health provisions [6]. There was no regular screening outside the
contaminated areas, so that the cases brought from outside must have
been averagely more advanced. Accordingly, the “first wave” thyroid
cancers after the accident were on average larger and less differentiated
than those detected later [7,8], as the pool of neglected cancers was
gradually exhausted by the screening and reliability of the registration
tended to improve with time. Admixture of old neglected cases
explains the fact that Chernobyl-associated thyroid cancers “behaved
in an aggressive fashion with poor clinical outcomes characterized by
high frequency of extra-thyroidal extension, lymph node and distant
metastases” etc. [9] The following citation is illustrative: “The tumors
were randomly selected (successive cases) from the laboratories of
Kiev and Valencia... [The cancers were] clearly more aggressive in the
Ukrainian population in comparison with the Valencian cases” [10].
There is an explanation: more efficient cancer diagnostics in Western
Europe. Further details and references are in [5,11].
The misclassification of neglected advanced cases as aggressive
radiogenic cancers gave rise to the concept that supposedly radiogenic
thyroid cancers, at least those from the “first wave” after the
accident, were more aggressive than sporadic ones [8,12-15]. It had
consequences for the practice: the surgical treatment of radiogenic
thyroid carcinoma was recommended to be “more radical” [16].
After 1998-1999, the surgery in some institutions switched to a
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more aggressive approach [14,17]. The following was recommended
for Chernobyl-related pediatric thyroid carcinoma: “Radical
thyroid surgery including total thyroidectomy combined with neck
dissection followed by radioiodine ablation” [18] or high-dose
external radiotherapy (40 Gy) [19]. Some experts regarded subtotal
thyroidectomy to be “oncologically not justified” and advocated total
thyroidectomy with prophylactic neck dissection [16,20-22]. Lesser
resections were regarded to be “only acceptable in exceptional cases
of very small solitary intrathyroidal carcinomas without evidence
of neck lymph node involvement on surgical revision” [17]. It was
written in a recent instructive publication that bilateral neck dissection
must be performed in all cases independently of the tumor size,
histology and lymph node status [23]. This approach is at variance
with a more conservative treatment of thyroid carcinoma applied also
in the settings of the Fukushima Daiichi nuclear accident [24]. The
articles [25,26] were misquoted by Demidchik and Kontratovich [22]
advocating total thyroidectomy with bilateral neck dissection for all
cases of pediatric thyroid cancer. The sources [27-29] were cited in
support of the statement: “The most prevailing opinion calls for total
thyroidectomy regardless of tumor size and histopathology” [17].
In fact, subtotal thyroidectomy was used or recommended in these
articles, in some of them along with the total thyroidectomy [27-29].
Note that total thyroidectomy with neck dissection is associated with
complications such as hypoparathyroidism and recurrent laryngeal
nerve palsy [20,30-32]. Moreover, the majority of post-Chernobyl
thyroid patients were young females potentially concerned with the
cosmetic aspect.
Mechanisms of false-positivity have been discussed previously;
among others, the misinterpretation of nuclear pleomorphism as
a malignancy criterion of thyroid nodules was not unusual in the
former SU of the 1990s due to the shortage of modern literature [33].
On the basis of contemporary morphological descriptions and images
from the Russian-language literature on tumor pathology, in some
cases no reliable differential diagnosis could be made; potentially
misleading histological images from handbooks were reproduced in
[11,34]. If a thyroid nodule is found by the screening, a fine needle
aspiration biopsy (FNAB) is normally performed. Thyroid cytology
is accompanied by some percentage of inconclusive results, when
histological examination is indicated. In the former SU during the
1990s, this percentage was relatively high due to lacking experience
with pediatric thyroid material, suboptimal quality of specimens, etc.
[33] The surgical specimen was sent to a pathologist, who could be
sometimes prone, after a complete removal of the nodule, to confirm
malignancy even in case of uncertainty, which was not infrequent due
to instable quality of specimens [11]. Frozen sections were sometimes
used, being suboptimal for histological diagnostics of thyroid nodules.
Radiophobia contributed to the overdiagnosis of cancer, which can be
illustrated by the following citation: “Practically all nodular thyroid
lesions, independently of their size, were regarded at that time in
children as potentially malignant tumors, requiring an urgent surgical
operation” [35]. Ultrasound devices were introduced into practice
earlier than FNAB [4], which, considering the attitude to the thyroid
nodules cited above, must have contributed to the overdiagnosis and
overtreatment early in the 1990s. Furthermore, iodine deficiency on
the contaminated territories and goiter associated with it [15] was a
contributing factor because more thyroid abnormalities were found
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by the screening, providing more opportunities for the overdiagnosis
of malignancy; more details are in [5,11]. In conclusion, among
factors contributing to the persistence of suboptimal methods are
lack of scientific discussion and insufficient use of the international
literature [36].

21. Lushnikov EF, Vtiurin BM, Tsyb AF (2003) Thyroid microcarcinoma. Moscow:
Meditsina.

References

24. Sugitani I (2017) Management of papillary thyroid carcinoma in Japan. In:
Yamashita S, Thomas G (eds) Thyroid Cancer and Nuclear Accidents. LongTerm Aftereffects of Chernobyl and Fukushima. Elsevier, London 185-194.

1. Anspaugh LR, Catlin RJ, Goldman M (1988) The global impact of the
Chernobyl reactor accident. Science 242: 1513-1519.

22. Demidchik IuE, Kontratovich VA (2003) Repeat surgery for recurrent thyroid
cancer in children. Vopr Onkol 49: 366-369.
23. Demidchik IuE, Shelkovich SE (2016) Thyroid tumors. BelMAPO, Minsk.

2. Raabe OG (2011) Toward improved ionizing radiation safety standards.
Health Phys 101: 84-93.

25. Segal K, Arad-Cohen A, Mechlis S, Lubin E, Feinmesser R (1997) Cancer of
the thyroid in children and adolescents. Clin Otolaryngol Allied Sci 22: 525528.

3. UNSCEAR (2008) Sources and Effects of Ionizing Radiation. Report to
the General Assembly. Annex D: Health effects due to radiation from the
Chernobyl accident. United Nations, New York.

26. La Quaglia MP, Corbally MT, Heller G, Exelby PR, Brennan MF (1988)
Recurrence and morbidity in differentiated thyroid carcinoma in children.
Surgery 104: 1149-1156.

4. Lushnikov EF, Tsyb AF, Yamashita S (2006) Thyroid cancer in Russia after
the Chernobyl. Meditsina, Moscow.

27. Danese D, Gardini A, Farsetti A, Sciacchitano S, Andreoli M, Pontecorvi A
(1997) Thyroid carcinoma in children and adolescents. Eur J Pediatr 156:
190-194.

5. Jargin SV (2014) Chernobyl-related cancer and precancerous lesions:
Incidence increase vs. late diagnostics. Dose Response 12: 404-414.
6. Bay IA, Oughton DH (2005) Social and economic effects. In: Smith J,
Beresford NA (eds) Chernobyl - Catastrophe and Consequences. Springer,
Chichester 239-266.
7. Nikiforov Y, Gnepp DR (1994) Pediatric thyroid cancer after the Chernobyl
disaster. Pathomorphologic study of 84 cases (1991-1992) from the Republic
of Belarus. Cancer 74: 748-766.
8. Williams ED, Abrosimov A, Bogdanova T, Demidchik EP, Ito M, et al.
(2004) Thyroid carcinoma after Chernobyl latent period, morphology and
aggressiveness. Br J Cancer 90: 2219-2224.
9. Baloch ZW, Livolsi VA (2016) Pathologic effects of radiation on the thyroid
gland. In: Del Pino J, Diaz MJ, Frejo MT (eds) Thyroid Toxicity. Bentham
Science 141-163.
10. Romanenko A, Morell-Quadreny L, Ramos D, Nepomnyaschiy V, Vozianov A,
et al. (2007) Author reply to: overestimation of radiation-induced malignancy
after the Chernobyl accident. Virchows Arch 451: 107-108.
11. Jargin SV (2016) Back to Chernobyl: Some aspects of cancer diagnostics. J
Environ Stud 2(1): 8
12. Zablotska LB, Nadyrov EA, Rozhko AV, Gong Z, Polyanskaya ON, et al.
(2015) Analysis of thyroid malignant pathologic findings identified during 3
rounds of screening (1997-2008) of a cohort of children and adolescents from
Belarus exposed to radioiodines after the Chernobyl accident. Cancer 121:
457-466.
13. Fridman M, Lam AK, Krasko O, Schmid KW, Branovan DI, Demidchik Y.
(2015) Morphological and clinical presentation of papillary thyroid carcinoma
in children and adolescents of Belarus: the influence of radiation exposure
and the source of irradiation. Exp Mol Pathol 98: 527-531.
14. Iakovleva IN, Shishkov RV, Poliakov VG, Pankova PA (2008) Clinicomorphological peculiarities of thyroid cancer among children exposed to the
Chernobyl disaster radiation. Vopr Onkol 54: 315-320.
15. IARC (2001) Thyroid cancer in young people. In: Ionizing radiation, part 2:
some internally deposited radionuclides. Views and expert opinions of an
IARC Working Group on the Evaluation of Carcinogenic Risks to Humans.
Lyon, 14-21 June 2000. IARC Monogr Eval Carcinog Risks Hum 78( Pt 2):
233-236.
16. Rumiantsev PO (2009) Thyroid cancer: modern approaches to diagnostics
and treatment. Geotar-Media, Moscow.
17. Demidchik YE, Demidchik EP, Reiners C, Biko J, Mine M, et al. (2006)
Comprehensive clinical assessment of 740 cases of surgically treated thyroid
cancer in children of Belarus. Ann Surg 243: 525-532.
18. Demidchik YE, Saenko VA, Yamashita S (2007) Childhood thyroid cancer
in Belarus, Russia, and Ukraine after Chernobyl and at present. Arq Bras
Endocrinol Metabol 51: 748-762.
19. Mamchich VI, Pogorelov AV (1992) Surgical treatment of nodular goiter after
the accident at the Chernobyl nuclear power station. Klin Khir (12): 38-40.

28. Arici C, Erdogan O, Altunbas H, Boz A, Melikoglu M, et al. (2002) Differentiated
thyroid carcinoma in children and adolescents: clinical characteristics,
treatment and outcome of 15 patients. Horm Res 57: 153-156.
29. Giuffrida D, Scollo C, Pellegriti G, Lavenia G, Iurato MP, et al. (2002)
Differentiated thyroid cancer in children and adolescents. J Endocrinol Invest
25: 18-24.
30. Bohrer T, Pasteur I, Lyutkevych O, Fleischmann P, Tronko M (2005)
Permanent hypoparathyroidism due to thyroid cancer surgical procedures
in patients exposed to radiation in the Chernobyl, Ukraine, nuclear reactor
accident. Dtsch Med Wochenschr 130: 2501-2506.
31. Henry JF, Gramatica L, Denizot A, Kvachenyuk A, Puccini M, Defechereux
T (1998) Morbidity of prophylactic lymph node dissection in the central neck
area in patients with papillary thyroid carcinoma. Langenbecks Arch Surg
383: 167-169.
32. Rybakov SJ, Komissarenko IV, Tronko ND, Kvachenyuk AN, Bogdanova
TI, et al. (2000) Thyroid cancer in children of Ukraine after the Chernobyl
accident. World J Surg 24: 1446-1449.
33. Jargin SV (2012) On the RET rearrangements in Chernobyl-related thyroid
cancer. J Thyroid Res 2012: 373879.
34. Jargin SV (2011) Pathology in the former Soviet Union: scientific misconduct
and related phenomena. Dermatol Pract Concept 1: 75-81
35. Lushnikov EF, Tsyb AF, Yamashita S (2006) Thyroid cancer in Russia after
the Chernobyl. Meditsina, Moscow.
36. Jargin SV (2017) Invasive procedures with questionable indications:
Prevention of a negligent custom. J Surg Open Access 3: 158.

Author Affiliation

Top

Peoples’ Friendship University of Russia, Clementovski per 6-82, Moscow,
Russian Federation

Submit your next manuscript and get advantages of SciTechnol
submissions
 80 Journals
 21 Day rapid review process
 3000 Editorial team
 5 Million readers
 More than 5000
 Quality and quick review processing through Editorial Manager System

Submit your next manuscript at ● www.scitechnol.com/submission

20. Demidchik EP, Tsyb AF, Lushnikov EF (1996) Thyroid carcinoma in children.
Consequences of Chernobyl accident. Meditsina, Moscow.

Volume 2 • Issue 1 • 1000107

• Page 2 of 2 •

