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Abstract:

Purpose:
Anaplastic thyroid cancer (ATC) is almost uniformly lethal in its progression, but due to its rarity
and complexity, its presentation is difficult to recognize and manage by physicians and patients
alike. Delayed diagnosis is common and makes ATC virtually untreatable. We aim to examine
the number of appointments with healthcare providers, imaging studies performed, and
admission days as metrics of delayed diagnosis in order to identify opportunities to expedite
care of ATC patients in the future.

Methods:
A retrospective electronic medical record review was conducted to include 8 patients from
January 2016 to December 2018. Both pre- and post-diagnosis variables were examined and
include: number of unique encounters, type/number of imaging studies, demographics (sex,
ethnicity, residence, employment, religion, language, marital status), days admitted inpatient,
time to diagnosis, and specific medical specialties utilized. Pre- and post-diagnosis imaging
studies included computer tomography (CT), magnetic resonance imaging (MRI), ultrasound
(US), radiographs (X-ray), and positron emission tomography (PET). IRB approval was obtained
through the UA BEACON© registry.

Results:
We analyzed 4 women and 4 men with ATC whose mean time to diagnosis (TTD) from initial
chief complaint was 53 days. In that time, 12 clinicians per patient (median) provided care. Men
had a far longer mean TTD compared to women (75 vs 31 days), as well as longer mean
inpatient admission for evaluation (19 vs 11 days). After ATC diagnosis, the median number of
encounters per patient rose to 24.5, reflecting multispecialty care required for treatment. Here
also, men had more median post-diagnosis specialist encounters than women (41.5 vs 11).
Female patients had a median number of 4 imaging studies pre-diagnosis and 2 imaging
studies post-diagnosis while male patients had a median number of 6 imaging studies
pre-diagnosis and 12.5 imaging studies post-diagnosis.

Discussion:
This study suggests that male patients with ATC have a more difficult trajectory both pre- and
post-diagnosis compared to female patients. They require longer time and more imaging studies
before physicians arrive at the ATC diagnosis. Subsequently, men stay longer in the hospital,
still with significantly higher numbers of studies and physician encounters. The root causes of
this gender discrepancy are unclear and likely multifactorial, but could represent greater ATC
disease severity and gender-specific barriers to care. This study highlights the need to
recognize early signs of ATC and consider this diagnosis sooner.
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Introduction:

Anaplastic thyroid cancer (ATC) is almost uniformly lethal in its progression, and though it only
accounts for 1.6% of all thyroid neoplasms, it is responsible for more than half of the yearly
deaths attributed to thyroid cancer [1]. ATC progresses within weeks from being undetectable on
exam to a large, airway-obstructing mass. Initially, signs and symptoms can be vague and
include neck fullness, dysphagia, and breathing difficulty. Delayed diagnosis is common and
makes ATC virtually untreatable, as seen below.

Image 1. Advanced, virtually untreatable anaplastic thyroid cancer.

To the authors’ knowledge, there are no current studies which examine the pre- and
post-diagnosis trajectory of ATC patients. Patients often present with distant metastasis at the
time of diagnosis, further evidence of ATC’s aggressive nature and need for swift diagnosis [15].
With median survival of 3-6 months post-diagnosis and <10% survival at 6 months, time is
exceptionally precious to this patient population [2].

We aim to examine the number of pre- and post-diagnosis appointments with healthcare
providers, imaging studies performed, and admission days as metrics of delayed diagnosis in
order to identify opportunities to expedite care of ATC patients in the future.

Methods:

Patient data were retrospectively collected from a database at Banner University Medical
Center, Phoenix from the period of January 2016 to December 2018. 766 unique adult patients
were identified with the coded diagnosis of malignant neoplasm of the thyroid. Out of this
number, 8 adult (>18 years of age) patients were diagnosed with anaplastic thyroid cancer as
confirmed by pathology. All other patients were excluded.

Retrospective electronic medical record review was conducted in depth for all 8 patients. Both
pre- and post-diagnosis variables were examined and include: number of unique encounters,
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type/number of imaging studies, demographics (sex, ethnicity, residence, employment, religion,
language, marital status), days admitted inpatient, time to diagnosis, and specific medical
specialties utilized. Pre- and post-diagnosis imaging studies included computer tomography
(CT), magnetic resonance imaging (MRI), ultrasound (US), radiographs (X-ray), and positron
emission tomography (PET).

The number of encounters was determined by individually tallying the number of patient
encounter notes provided by a clinician, with care taken to ensure duplicate notes or addenda
were not counted multiple times. Imaging studies were similarly tallied by the number of
Radiology reports. Pre-diagnosis was defined as before the date of a confirmatory pathology
report specifying ATC, and post-diagnosis was defined as after the date of a confirmatory
pathology report specifying ATC. One individual conducted the chart review, including numerical
tallies for the variables, to maintain consistency.

All data analyses were conducted using Stata version 15 (College Station, Texas). Patient
demographic and clinical care characteristics were reported as medians, interquartile ranges for
continuous variables and frequencies, and percentages for categorical variables. The number of
physician encounters and the encounter types were reported as medians and interquartile
ranges. The Wilcoxon Signed Rank Test was used to compare differences in encounter types
between pre-diagnosis and post-diagnosis. These comparisons were then stratified by gender
status. The number of days admitted and the days between the first chief complaint and
diagnosis were compared between males and females using the Wilcoxon Rank Sum Test. All
p-values were two-sided and p<0.05 was considered statistically significant.

IRB approval was obtained through the UA BEACON© registry.

Results:

Of the 8 patients included in our study, 4 patients identified as female and 4 patients identified
as male. The majority of our patients were White (5, 62.5%), retired (5, 62.5%), and spoke
English (7, 87.5%) (Table 1).

Table 1. Patient Demographics

Variables Values (n=8)

Gender (females,%) 4 (50.0)
Gender (males,%) 4 (50.0)
Deceased (yes,%) 1 (12.5)
Ethnicity (n,%)

American Indian
Hispanic

White

1 (12.5)
2 (25.0)
5 (62.5)

Residence (n,%)
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Phoenix
Tempe

Scottsdale
Buckeye
Tollison
Other

2 (25.0)
1 (12.5)
1 (12.5)
1 (12.5)
1 (12.5)
2 (25.0)

Employment (n,%)
None

Self-employed
Retired

2 (25.0)
1 (12.5)
5 (62.5)

Language (n,%)
English
Spanish

7 (87.5)
1 (12.5)

Marital Status (n,%)
Single

Married
Divorced

Separated
Widowed

2 (25.0)
2 (25.0)
1 (12.5)
1 (12.5)
2 (25.0)

Pre-diagnosis, the median number of encounters per patient was 12, with the majority (10) with
a licensed physician (MD/DO). Post-diagnosis, the median number of encounters per patient
rose to double that number, 24.5 (Table 2).

Table 2. Pre-Diagnosis and Post-Diagnosis Encounters and Imaging Studies

Variables Pre-Diagnosis Post-Diagnosis p-value
Median (IQR) Median (IQR)

# of Encounters 12 (7, 21) 24.5 (6.5, 41.5) 0.12
MD/DO 10 (7, 20) 23 (6.5, 41.5) 0.12
PA 0 (0, 0) 0 (0, 0) 0.31
NP 1 (0, 1) 0 (0, 0) 0.19

# of Imaging 5 (4, 6) 6 (2, 12.5) 0.40
CT 2 (1, 2) 3 (1.5, 4.5) 0.12
US 1.5 (1, 3) 1 (0, 4) 0.57
X-ray 1 (0.5, 1) 3 (1.5, 3.5) 0.03
MRI 0 (0, 0) 0 (0, 0) 0.16

Abbreviations: MD = Medical Doctor, DO = Doctor of Osteopathic Medicine, PA = Physician
Assistant, NP = Nurse Practitioner, CT = computed tomography, US = ultrasound, MRI =
magnetic resonance imaging.
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The mean number of days admitted for female patients was 10.5 days and 19 days for male
patients. The mean time to diagnosis (TTD) from initial chief complaint was 53 days. Men had a
far longer mean TTD at 75 days versus only 31 days for women (Table 3)

Table 3. Admitted Days, Pre/Post-Diagnosis Encounters, and Imaging Stratified by Gender

Variables Female
n=4

Male
n=4

p-value

# of Days Admitted
(mean, SD)

10.5 (7.59) 19.0 (13.4) 0.24

Days between First
CC vs Diagnosis
(mean, SD)

30.7 (23.9) 75.0 (80.7) 0.39

Pre Post p-value Pre Post p-value

# of Encounters 8 (5, 15.5) 11 (6.5, 24.5) 0.71 12 (12, 21) 41.5 (19, 58) 0.14
MD/DO 8 (5, 15.5) 11 (6.5, 23) 0.71 12 (10, 20) 41.5 (19, 58) 0.14
PA 0 (0, 0) 0 (0, 0.50) 0.32 0 (0, 0) 0 (0, 0) N/A
NP 0.50 (0, 1) 0 (0, 1) 0.85 1 (0.50, 1.5) 0 (0, 0) 0.09

# of imaging 4 (2, 6) 2 (0.50, 5) 0.47 6 (4, 9) 12.5 (8.5, 13) 0.14
CT 2 (1.5, 2) 2.5 (1, 3) 0.71 1.5 (1, 2.5) 4.5 (2, 6) 0.09
US 1 (1, 3) 0 (0, 1) 0.09 2 (1, 8) 3 (1, 4) 0.72
X-ray 1 (0.50, 1) 1.5 (0, 3) 0.35 1 (0.5, 1.5) 3.5 (3, 5) 0.07
MRI 0 (0, 0) 0 (0, 1) 0.16 0 (0, 0) 0 (0, 0) N/A

Abbreviations: MD = Medical Doctor, DO = Doctor of Osteopathic Medicine, PA = Physician
Assistant, NP = Nurse Practitioner, CT = computed tomography, US = ultrasound, MRI =
magnetic resonance imaging.

When examining the pre-diagnosis and post-diagnosis median number of encounters by sex,
female patients had a median number of 8 encounters pre-diagnosis and 11 encounters
post-diagnosis while male patients had a median number of 12 encounters pre-diagnosis and
41.5 encounters post-diagnosis (Table 3). While both groups had an increase in post-diagnosis
encounters, male patients had a disproportionately large increase in median number of
encounters at more than three times that of female patients.

Female patients’ median number of imaging studies decreased by half post-diagnosis while
male patients’ increased by more than double post-diagnosis. Female patients had a median
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number of 4 imaging studies pre-diagnosis and 2 imaging studies post-diagnosis while male
patients had a median number of 6 imaging studies pre-diagnosis and 12.5 imaging studies
post-diagnosis (Table 3). The most common studies performed were CT scans for both groups.

Table 4. Departments Utilized

Departments Overall (n=8) Female (n=4) Male (n=4) p-value

Emergency Medicine 7 (85.7) 3 (75.0) 4 (100.0) 1.0
Palliative Care 5 (62.5) 2 (50.0) 3 (75.0) 1.0
Hospice 4 (50.0) 2 (50.0) 2 (50.0) 1.0
Endocrine Surgery 4 (50.0) 1 (25.0) 3 (75.0) 0.48
General Surgery 3 (37.5) 1 (25.0) 2 (50.0) 1.0
Otolaryngology 6 (75.0) 2 (50.0) 4 (100.0) 0.43
Anesthesia 4 (50.0) 1 (25.0) 3 (75.0) 0.48
Hematology/Oncology 6 (75.0) 3 (75.0) 3 (75.0) 1.0
Radiation Oncology 6 (75.0) 3 (75.0) 3 (75.0) 1.0
Interventional Radiology 2 (25.0) 0 (0.0) 2 (50.0) 0.43
Intensive Care Unit 3 (37.5) 1 (25.0) 2 (50.0) 1.0
Pulmonology 2 (25.0) 0 (0.0) 2 (50.0) 0.42
Cardiology 1 (12.5) 1 (25.0) 0 (0.0) 1.0
Endocrinology 3 (37.5) 3 (75.0) 0 (0.0) 0.14

A multitude of different specialties were involved in these patients’ care. The most common
were Emergency Medicine (7 out of 8 patients); Otolaryngology, Hematology/Oncology, and
Radiation Oncology (6 out of 8 patients); Palliative Care (5 out of 8 patients); Hospice,
Endocrine Surgery, and Anesthesia (4 out of 8 patients). With the exception of Endocrinology
and Cardiology, male patients had more specialist care versus female patients (Table 4).

Discussion:

ATC presents with many difficulties in treatment post-diagnosis, but few studies examine its
difficulty in diagnosis. With the consensus that smaller tumors and earlier interventions generally
favor better prognosis [1,11], examination of risk factors pre-diagnosis is increasingly important.

Prior studies have suggested a female predominance for ATC, which our study did not support
[1,9]. We found a 1:1 female to male ratio in ATC occurrence within our cohort.

Our study suggests that male patients with ATC have a more difficult trajectory both pre- and
post-diagnosis as compared to female patients. Previous studies have suggested better
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prognostic factors for survival in female patients with ATC [8,9], but have not extended these
conclusions to distinguish between pre-diagnosis and post-diagnosis factors.

Male patients require longer time and more imaging studies before physicians arrive at the ATC
diagnosis. The root causes of this gender discrepancy are unclear but could represent difficulty
in interpreting symptoms and neck exam findings in men. Barriers to care amongst men may
also partially explain this gender discrepancy. Al-Azri et al. [16] found that males are less likely
to report barriers of seeking medical help due to fear, difficulty in arranging transport, worry what
test results may conclude in stomach and colorectal cancer diagnosis. This may contribute to
the longer time to diagnosis, more progressive disease, and longer hospital admissions in men
as seen in our study.

When comparing female and male patients’ consults of different specialties, more male patients
utilized all specialties (Emergency Medicine, Palliative Care, Hospice, Endocrine Surgery,
General Surgery, Otolaryngology, Anesthesia, Hematology/Oncology, Radiation Oncology,
Interventional Radiology, Intensive Care Unit, and Pulmonology) except for Cardiology and
Endocrinology as compared to female patients. This most likely contributed to male patients’
longer stays in the hospital with significantly higher numbers of studies and physician
encounters.

Fletcher Prigerson et al. [20] found that in lung cancer diagnosis, women were more likely to
recognize an incurable diagnosis and understand their cancer was at an advanced stage as
compared to men. Similarly, male patients diagnosed with ATC may have a more difficult time
accepting their terminal disease, and this may contribute to their additional specialty utilization,
especially in more intervention-driven fields.

Our study highlights the need to recognize early signs of ATC and consider this diagnosis
sooner. Opportunities to educate physicians in many specialties about ATC should be actively
embraced. While this diagnosis should be considered for all patients presenting with worrisome
symptoms, special care should be taken to counsel male patients on the importance of further
diagnostic steps as soon as possible. Barriers to care should be assessed for all patients, with
additional consideration of male patients who may not report barriers to care as readily as
female patients. Especially post-diagnosis, discussions of disease trajectory and treatment (or
lack thereof) expectations should be discussed at length, especially with male patients who may
present with more severe symptoms and may be less ready to accept their prognosis.
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