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Abstract 

Background  Insular thyroid carcinoma is a rare subtype of thyroid cancer that constitutes an intermediate entity 
between differentiated (papillary & follicular) and undifferentiated (anaplastic) thyroid cancer.

Methods  This is a retrospective study that included all the patients with insular carcinoma of the thyroid gland who 
underwent surgical treatment in our department from January 2009 to December 2023. The epidemiological, clinical, 
and oncological data of the included patients were analyzed.

Results  A total of 1690 patients with thyroid cancer were screened. Twenty-four patients were included in the final 
analysis. The median time to recurrence (95% CI) was 24 months while the Restricted Mean Survival Time (RMST) 
at time point 24 months (95% CI) was 16.95. The median time to distant metastasis is 60 months while RMST at time 
point 24 months was 17.1. The median time to death was 55 months. There was a statistically significant difference 
in the RMST at 24 months for overall survival (OS) as regards older age, presence of comorbidity, multifocality, and lack 
of adjuvant RAI, but not sex. Male sex and lack of adjuvant RAI therapy were statistically significant independent 
predictors of the time to locoregional recurrence. There was no statistically significant difference in the time to distant 
metastasis as regards all the variables.

Conclusions  From our results, we can conclude that male sex, multifocality, and lack of RAI affect survival in patients 
with insular thyroid carcinoma. Adequate surgical resection of the thyroid gland and draining lymph nodes in addi-
tion to radioactive iodine remains the mainstay of treatment.
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Introduction
Insular thyroid carcinoma is a rare subtype of thyroid 
cancer that constitutes an intermediate entity between 
differentiated (papillary & follicular) and undifferentiated 

(anaplastic) thyroid cancer. It carries an intermediate 
prognosis between both types, so early detection, opti-
mal surgical intervention, and close follow-up are highly 
indicated in such groups of patients [1].

It was first described in 1984 and incorporated into 
the 2004 World Health Organization classification in the 
context of poorly differentiated carcinoma. While the 
diagnostic criteria are debatable, insular pattern (nests 
of follicular neoplastic cells), increased mitotic activity, 
and aggressive clinical behavior are needed to establish 
the diagnosis [1–3] Regarding its IHC pattern, insular 
carcinoma is usually positive for thyroglobulin, CEA and 
negative for calcitonin, synaptophysin, Chromogranin, 
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and LCA to help distinguish it from medullary thyroid 
carcinoma and lymphoma consequently [4].

Despite having no unique clinical presentation, usually, 
the patients are presented with a long-standing thyroid 
swelling. Compression symptoms may be present as well. 
Some patients are presented with symptoms of nodal or 
distant spread [1, 3].

Insular thyroid carcinoma is best treated by aggressive 
surgical intervention trying to achieve complete resec-
tion of the tumor and extrathyroidal spread followed 
by radioactive iodine therapy in iodine avid tumors and 
molecular targeted therapy in iodine non-avid tumors 
[5].

In this manuscript, we present a 15-year outcome of 
a tertiary referral cancer center for patients with insu-
lar thyroid carcinoma. The epidemiological, clinical, and 
oncological outcomes were analyzed and presented to 
provide a picture of this rare disease aiming to improve 
its understanding of its nature and subsequently its man-
agement of such an aggressive disease.

Patients and methods
Source
This is a retrospective study that included all the patients 
with insular carcinoma of the thyroid gland who under-
went surgical treatment in the surgical oncology depart-
ment at the Mansoura University oncology center from 
January 2009 to December 2023. They were selected 
among a total of 1690 patients with thyroid cancer who 
underwent surgical management during this period. 
The epidemiological, clinical, and oncological data of 
the included patients were analyzed. IRB approval was 
obtained from the Institutional Research Board at the 
faulty of Medicine, Mansoura University under the num-
ber R.24.02.2499.

Variables
The following data were collected for every patient:

•	 Epidemiological: Age, gender, medical comorbidities.
•	 Clinical: complaint, site of the nodule, size, focality, 

laterality, associated lymph nodes, TIRADS, FNAC, 
type of surgery, and complications.

•	 Oncological: pathological type, size, lymph node 
affection, stage, adjuvant treatment, recurrence, 
metastasis and survival.

Inclusion criteria
Any patient with pathologically proven insular thyroid 
carcinoma underwent surgical management during the 
study period.

Exclusion criteria

•	 Missed or non-registered data.
•	 No surgical management.
•	 Non-confirmed diagnosis.

Pathology review
The pathology slides of the included patients were 
reviewed by an independent pathologist. Those with a 
different diagnosis were excluded from the study.

Primary outcome
The disease-free survival.

Secondary outcome
The development of metastases and overall survival.

Statistical analysis
Data were entered and analyzed using MedCalc® Sta-
tistical Software version 20.215 (MedCalc Software Ltd, 
Ostend, Belgium; https://​www.​medca​lc.​org; 2023).

Qualitative data were expressed N (%) while quantita-
tive data were initially tested by Shapiro-Wilk’s test and 
the boxplots and were expressed as mean (SD) if nor-
mally distributed or median (Q1-Q3) if not. Intraclass 
correlation coefficient (ICC) and Bland-Altman plot were 
used to assess the agreement between the two methods 
of measurement. The Kaplan-Meier method was used 
to estimate the probability of survival past given time 
points. The survival distributions of two or more groups 
of a between-subjects factor were compared for equality 
using the log-rank test. Cox regression was used to inves-
tigate the effect of several variables on the time a speci-
fied event takes to happen. The hazard ratio associated 
with a predictor variable is given by the exponent of its 
coefficient; with a 95% confidence interval. The restricted 
mean survival time (RMST) was reported with its 95% 
confidence interval at a 24-month time point. Differences 
in RMST between groups were reported as P-values. For 
any of the used tests, results were considered statistically 
significant if p-value ≤ 0.050. Appropriate charts were 
used to graphically present the results whenever needed.

Results
A total of 1690 patients with thyroid cancer who under-
went surgical management at our department were 
screened. Forty-four patients were assessed for inclusion 
in the study. After excluding 20 patients with incomplete 
data, lost follow-up, and non-confirmed diagnosis after 
pathology review, 24 patients were included in the final 
analysis. The epidemiological and clinical data of the 
included patients are summarized in Table 1.

https://www.medcalc.org
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Twenty-two of the included patients underwent total 
thyroidectomy (with no gross residual tumor tissue left 
in 16 patients) while two had irresectable tumors and 
underwent isthmusectomy & tracheostomy. Eleven 
patients underwent lateral neck dissection. While 

fifteen patients needed to receive adjuvant radioactive 
iodine, receiving RAI by nine patients was not con-
firmed (two patients died postoperatively, one patient 
received radiotherapy only and six patients had incon-
sistent adjuvant treatment data). Ten patients devel-
oped distant metastasis during the follow-up period. 
The surgical and oncological outcomes are summarized 
in Table 2.

 Regarding the primary and secondary outcomes, the 
median time to recurrence (95% CI) was 24 (0–65.2) 
months while the Restricted Mean Survival Time (RMST) 
at time point 24 months (95% CI) was 16.95 (12.8–21.1) 
(Fig. 1). The median time to distant metastasis (95% CI) 
is 60 (6.5–113.5) months while the Restricted Mean Sur-
vival Time (RMST) at time point 24 months (95% CI) was 
17.1 (12.7–21.4) (Fig. 2). The median time to death (95% 
CI) is 55 (7.6–102.4) months while the Restricted Mean 
Survival Time (RMST) at time point 24 months (95% CI) 
is 15.6 (13.8–17.5) (Fig. 3).

Table 1  Epidemiological and clinical variables

Characteristic N %

Age (years) 54.5 (SD:13)

Sex

  Male 9 37.5

  Female 15 62.5

Comorbidity 13 54.2

  Diabetes 9 37.5

  Hypertension 8 33.3

Complaint

  Neck swelling 22 91.7

  Pain 2 8.3

  Compression symptoms 13 54.2

  Hoarseness of voice 4 16.7

Site

  Right lobe 3  12.5 

  Left lobe 7  29.2

  Isthmus 13  54.4

  Both lobes  1  4.2

Focality

  Unifocal 13 54.2

  Multifocal 11 45.8

Largest tumor diameter (cm)

  Radiological 4.25 (2.58–6.38)

Indirect Laryngoscopy

  Not registered  10 41.7 

  Unilateral / Fixed  2 8.3

  Bilateral / Mobile 11 45.8

  Bilateral / Fixed 1 4.2

TI-RADs (n = 10)

  TI-RAD 4 6 60

  TI-RAD 5 4 40

Preoperative FNAC (Bethesda system) n = 19

  Category I (nondiagnostic) 1  5.3 

  Category II (benign)  2 10.5

  Category III (atypia of undetermined 
significance) 

5 26.3 

  Category IV (suspicious for follicular neo-
plasm)

5 26.3

  Category V (suspicious for malignancy)  5 26.3

  Category VI (malignant)  1 5.3

Suspicious LN

  Laterality of suspicious LN 13 54.2

  Ipsilateral 5 38.5

  Bilateral 8 61.5

Table 2  Treatment and follow-up variables

Type of surgery

  Isthmectomy plus tracheostomy 2 8.3

  Total thyroidectomy 22 91.7

Lateral BND n = 11

  Modified 1 9.1

  Selective 10 90.9

Operative time (hours) 2.15 (2–4.25)

Largest tumor diameter (cm)

  Pathological 5 (3–8.25)

Extra-thyroidal extension 11 45.8

Lymphovascular emboli (LVE) 10 41.7

Lymph nodes

  Number retrieved. 11 (4–27)

  Number positive 0.5 (0–9)

Tumor staging

  T

    T2 12 50 

    T3 4 16.7

    T4 8 33.3 

    N1 10 41.7

    M1 7 29.1 

  Stage

    Stage 1 10 41.7 

    Stage 2 7 292.

    Stage 3 5 20.8 

    Stage 4 2 8.3

Postoperative complications 8 33.3

Postoperative Mortality 2 8.3

Adjuvant RAI therapy 15 62.5

Locoregional recurrence 10 41.7



Page 4 of 8Hamdy et al. BMC Endocrine Disorders  (2025) 25:123

 Univariate and multivariate analysis was conducted 
to evaluate factors affecting the recurrence, metasta-
sis, and survival. Table 3 shows a statistically significant 
difference in the RMST at 24 months for OS as regards 

older age, presence of comorbidity, multifocality, and 
lack of adjuvant RAI, but not sex. Accordingly, a multi-
variable Cox regression was conducted (Table 4) to ascer-
tain the effects of older age, presence of comorbidity, 

Fig. 1  Kaplan-Meyer curve for the time to recurrence

Fig. 2  Kaplan-Meyer curve for the time to distant metastasis
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multifocality, and lack of adjuvant RAI on the time 
to death. The model was statistically significant (χ2 
[4] = 9.595, p = .0478). The model has a good prediction 
performance with Harrell’s C-index (95% CI) of 0.806 

(0.713–0.899). Of the 4 predictor variables, lack of adju-
vant RAI therapy was the only statistically significant 
independent predictor of overall survival.

Fig. 3  Kaplan-Meyer curve for the time to death (overall mortality)

Table 3  Risk factors for overall survival (time to death)

n/N Frequency of events / number of cases, RMST Restricted mean survival time, HR Hazard ratio, χ2 Chi-square, r (1) Reference category

Risk factor n/N (%) Median survival 
(95% CI)

RMST at 24-months Log rank test HR (95% CI)

Mean (95% CI) p-value χ2 p-value

Age (years) < 0.001 2.048 0.153

  < 60 7/14 (50) 76 (10–82) 19.7 (18.1–21.2)  r (1)

  ≥ 60 9/10 (90) 1 (0–76) 10 (6.9–13) 2.2 (0.74–6.8)

Sex 0.563 1.840 0.175

  Female 10/15 (66.7) 76 (0–82) 16.1 (13.6–18.7) r (1)

  Male 6/9 (66.7) 43 (0–55) 15.1 (12.7–17.5) 2.4 (0.67–8.9)

Comorbidity 0.007 0.679 0.410

  No 5/11 (45.5) 76 (0–78) 18.2 (15.7–20.7) r (1)

  Yes 11/13 (84.6) 7 (1–76) 13.3 (10.8–15.9) 1.6 (0.53–4.8)

Focality < 0.001 1.431 0.232

  Unifocal 6/13 (46.2) 76 (43–82) 20.4 (18.3–22.4) r (1)

  Multifocal 10/11 (90.9) 7 (0–76) 10.2 (7.4–13) 1.9 (0.66–5.7)

Adjuvant RAI < 0.001 8.617 0.009
  Yes 8/15 (53.3) 76 (43–78) 21.4 (20.1–22.6) r (1)

  No  8/9 (88.9)  1 (0–7)  5.6 (2.8–8.4) 5.3 (1.5–18.5)
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Table  5 shows a statistically significant difference in 
the RMST at 24 months for locoregional recurrence 
as regards male sex, and a statistically significant dif-
ference in survival distributions (log-rank test) for 
locoregional recurrence as regards sex and lack of adju-
vant RAI. Accordingly, a multivariable Cox regression 
(Table 6) was conducted to ascertain the effects of male 
sex, multifocality, and lack of adjuvant RAI on the time 
to locoregional recurrence. The model was statistically 
significant (χ2 [3] = 12.676, p = .0054). The model has a 

good prediction performance with a Harrell’s C-index 
of 0.864. Of the 3 predictor variables, male sex and 
lack of adjuvant RAI therapy were statistically signifi-
cant independent predictors of the time to locoregional 
recurrence.

Finally, Table  7 shows no statistically significant dif-
ference in the time to distant metastasis as regards all 5 
variables (age, sex, comorbidity, focality, and adjuvant 
RAI).

Table 4   Cox proportional-hazards regression model for predicting overall survival

SE Standard error, Sig. p-value, AHR Adjusted hazard ratio, CI Confidence interval

Predictor b SE Wald Sig. AHR 95% CI of AHR

Age > 60 years 0.7376 0.6948 1.1271 0.2884 2.0910 0.5357 to 8.1619

Presence of Comorbidity −0.1156 0.6372 0.03291 0.8560 0.8908 0.2555 to 3.1057

Multifocality 0.5661 0.6947 0.6641 0.4151 1.7615 0.4514 to 6.8743

Lack of adjuvant RAI therapy 1.6883 0.6607 6.5299 0.0106 5.4102 1.4819 to 19.7516

Table 5  Risk factors for time to Locoregional recurrence

n/N Frequency of events / number of cases, RMST Restricted mean survival time, HR Hazard ratio, c2: Chi-square, r (1): Reference category
a RMST was readjusted at time point 9 months

Risk factor n/N (%) Median survival 
(95% CI)

RMST at 24-months Log rank test HR (95% CI)

Mean (95% CI) p-value χ2 p-value

Age (years) 0.369 0.568 0.451

  ≥ 60 3/10 (30) 24 (7–84) 19.8 (12.5–27) r (1)

  < 60 7/14 (50) 18 (9–72) 15.7 (10.8–20.7) 1.7 (0.42–7.1)

Sex 0.025 4.097 0.043
  Female 5/15 (33.3) 72 (9–84) 20.6 (16.5–24.7) r (1)

  Male 5/9 (55.6) 9 (1–18) 11.9 (5.5–18.4) 5 (1.05–23.4)

Comorbidity 0.690 0.062 0.804

  No 4/11 (36.4) 24 (2–24) 17.8 (12.2–23.4) r (1)

  Yes 6/13 (46.2) 18 (7–84) 16.2 (10.2–22.1) 1.2 (0.29–4.9)

Focality 0.075 2.379 0.123

  Unifocal 4/13 (30.8) 72 (-) 19.9 (15.8–23.9) r (1) 

  Multifocal 6/11 (54.6) 12 (1–84) 12.2 (4.8–19.6) 3.1 (0.74–12.9) 

Adjuvant RAIa 0.205 8.255 0.004
  Yes 7/15 (46.7) 72 (9–84) 8.5 (7.4–9.5) r (1)

  No 3/9 (33.3) 7 (1–9) 6.6 (3.9–9.3) 39.7 (3.2–490)

Table 6  Cox proportional-hazards regression model for predicting time to locoregional recurrence

SE Standard error, Sig. p-value, AHR Adjusted hazard ratio, CI Confidence interval

Predictor b SE Wald Sig. AHR 95% CI of AHR

Male sex 8229 0.8908 4.1877 0.0407 6.1898 1.0800 to 35.4755

Multifocality 3227 0.8679 2.3224 0.1275 3.7535 0.6849 to 20.5707

Lack of Adjuvant RAI 
therapy

2.4405 1.1849 4.2418 0.0394 11.4784 1.1252 to 117.0914
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Discussion
Insular thyroid carcinoma, which constitutes 1–10% of 
all thyroid cancers, is a variant of poorly differentiated 
thyroid carcinoma which was first named in 1984 as an 
independent thyroid cancer subtype that arises from fol-
licular cells and is presented as an intermediate biologi-
cal and morphological category between differentiated 
thyroid cancers (papillary and follicular) and anaplastic 
thyroid carcinoma. It behaves aggressively more than dif-
ferentiated thyroid cancer but is not as lethal as anaplas-
tic thyroid cancer [3, 6, 7].

Insular thyroid carcinoma usually affects women more 
than men with the median age being the fifth decade [8]. 
It is usually presented as large neck swellings with a ten-
dency to rapid growth and compression symptoms. It has 
no specific ultrasonographic features and its diagnosis by 
fine needle aspiration is a real challenge [6]. In our study 
the median age was 54 years, coping with that reported 
in the literature. The incidence was more in women than 
men as well.

Microscopic examination of insular thyroid carcinoma 
FNAC usually demonstrates high cellularity of round and 
small malignant cells arranged in insula (nests) which 
may be enveloped by a single layer of endothelial cells. 
The tumor cells usually have a high nucleocytoplasmic 
ratio, increased mitotic figures, and necrosis (less than 
ATC). By Immunocytochemically (IHC), insular thyroid 
carcinoma shows thyroglobulin and Bcl-2 positivity, high 
ki-67, and calcitonin negativity. These morphological fea-
tures in addition to the IHC can help differentiate insular 

carcinoma from other primary thyroid tumors likely pap-
illary, follicular, medullary, anaplastic carcinomas, and 
lymphoma, as well as metastasis to the thyroid gland [9].

The mainstay in the treatment of insular thyroid car-
cinoma is adequate surgical resection which includes 
total thyroidectomy and neck dissection of the involved 
lymph node groups. It is also advised to perform routine 
central neck dissection for all the patients preoperatively 
diagnosed with insular thyroid carcinoma. This should 
be followed by radioactive iodine for iodine-avid tumors 
which are the majority of tumors while radiotherapy, 
cytoreductive surgery, chemotherapy, bone-directed 
therapy, and molecular targeted therapy are valid options 
in iodine-resistant or non-iodine avid tumors [6–8, 10–
13] The majority of patients in our cohort underwent 
total thyroidectomy (22 out of 24) with the incidence of 
postoperative mortality at 8.3%. This percentage may be 
considered high but actually, it is due to the small sam-
ple size. Only two patients died postoperatively due to a 
chest infection. Fifteen patients received RIA. Not receiv-
ing RAI was the most significant factor affecting the inci-
dence of local recurrence and distant metastasis.

The prognosis of insular thyroid cancer is worse than 
differentiated thyroid cancers but better than anaplastic 
carcinoma. Insular thyroid carcinomas tend to be pre-
sented with larger tumors than differentiated carcino-
mas, more extrathyroidal extension, more tendency for 
nodal metastasis, and less possibility to achieve R0 resec-
tion. Bad prognostic factors of insular thyroid cancer 
include age older than 45 years, male gender, advanced 

Table 7  Risk factors for time to distant metastasis

 This table shows no statistically significant difference in the time to distant metastasis as regards all 5 variables (age, sex, comorbidity, focality, and adjuvant RAI)

 n/N Frequency of events/number of cases, RMST Restricted mean survival time, HR Hazard ratio, χ 2 : Chi-square, r (1): Reference category

Risk factor n/N (%) Median survival 
(95% CI)

RMST at 24-months Log rank test HR (95% CI)

Mean (95% CI) p-value χ2 p-value

Age (years) 0.788 0.644 0.422

  < 60 6/14 (42.9) 72 (3–72) 16.9 (11.8–22.1) r (1)

  ≥ 60 4/10 (40) 24 (0–60) 18.2 (10.9–25.4) 1.8 (0.43–7.6)

Sex 0.181 1.392 0.238

  Female 6/15 (40) 60 (12–72) 19.3 (14.6–24) r (1)

  Male 4/9 (44.4) 18 (0–18) 13.4 (6.1–20.7) 2.5 (0.54–12)

Comorbidity 0.440 0.617 0.432

  No 5/11 (45.5) 24 (0–24) 15.5 (8.9–22) r (1)

  Yes 5/13 (38.5) 60 (1–72) 18.8 (13.6–24) 0.57 (0.14–2.3)

Focality 0.779 0.136 0.712

  Unifocal 6/13 (46.2) 72 (0–72) 15.8 (9.8–21.8) r (1)

  Multifocal 4/11 (36.4) 24 (3–60) 17.2 (9.8–24.5) 1.3 (0.33–5.2)

Adjuvant RAI 0.145 1.888 0.169

  Yes 9/15 (60) 24 (1–72) 16 (10.7–21.2) r (1)

  No 1/9 (11.1) - (-) 21.3 (16.4–26.3) 0.36 (0.08–1.5)
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stages, large-sized tumors, and incomplete resection [6, 
12, 13] In our study, male sex and lack of RAI contributed 
to the incidence of local recurrence while the lack of RAI 
in addition to multifocality contributed to the incidence 
of distant metastasis.

Our study has strengths and limitations. The limita-
tions include being a retrospective, single-center study, 
relatively low sample size making it difficult to draw solid 
conclusions, and missing data about radiation doses and 
details of imaging before RAI. It has strengths like pre-
senting the experience of a tertiary referral center over 
a decade and a half and having the pathology of the 
included patients revised by an expert pathologist.

Conclusion
Insular thyroid carcinoma is a rare variant of poorly dif-
ferentiated thyroid carcinoma with pathological and 
behavioral attitudes which are intermediate between dif-
ferentiated and anaplastic thyroid carcinomas. Male sex, 
multifocality, and lack of RAI affect the patient’s survival. 
Adequate surgical resection of the thyroid gland and 
draining lymph nodes in addition to radioactive iodine 
remains the mainstay of treatment.
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