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ABSTRACT

BACKGROUND

Many times in ICU patient’s thyrotoxicosis is suspected and its diagnosis is hindered by many fallacies of clinical examination
and lab reports. This happens especially with cardiac emergencies. The role of Ultrasound examination of thyroid in ICU patients
admitted for different causes needs to be studied elaborately.

AIM
To assess the thyrotoxic burden in the ICU of suspected thyroid disease in patients; find out the benefit of thyroid ultrasound
in evaluating thyrotoxicosis in patients of cardiac emergency.

MATERIALS AND METHODS

94 patients admitted in 2 ICU units from November 2015 to October 2016 were evaluated. Irrespective of the cause for admission
to ICU all the patients suspected to have Thyrotoxicosis on clinical and lab values were assessed with Ultrasound examination
of the Thyroid. All patients were subjected to Thyroid function tests, and volumetry of both lobes of thyroid. Echocardiography
and continuous ECG monitoring was done.

RESULTS

94 patients admitted to ICU, 67.02% had cardiogenic cause for admission. 56.38% of the total 94 patients were suspected to
have thyrotoxicosis depending upon their clinical and lab features. 27.65% of these were confirmed later of Thyrotoxicosis.
47.61% of the thyroid suspicion patients had cardiogenic cause for their admission. 17 patients had grave’s disease and 9

patients showed thyroid nodule. The sensitivity of thyroid USG in diagnosis of thyrotoxicosis was 100%.

CONCLUSION

Bedside USG is a quick and very valuable noninvasive investigation in early, rapid and accurate diagnosis of thyrotoxicosis and

thyrotoxicosis emergencies.
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BACKGROUND

Hyperthyroidism is the second commonest endocrinal
disorder encountered in Medicine practice after Diabetes
Mellitus. The most common causes are diffuse toxic goiter
(Graves' disease) (GD) (~1%), solitary toxic nodules (STN)
(~0.1%) and toxic multinodular goiter (TMG) (~0.53%).!
Even though thyrotoxicosis is not a common cause for
admission to an ICU, it remains a major uncommonly
suspected disease requiring thorough search in many
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admitted patients. It is because there is overlap of symptoms
and signs of thyrotoxicosis with many diseases in critical care
patients. They are those with severe cardiac and chest
diseases and patients with cardiac neurosis such as
tachycardia, arrhythmias, dyspnoea, sweating, weight loss,
nervousness, severe anxiety and panic, staring look,
collapsing pulse and hand tremors. In few patients
thyrotoxicosis may not be clinically manifest (subclinical or
masked) especially in old age. If not diagnosed in such
situations may aggressively deteriorate the condition of ill
patients like those with malignant arrhythmias, severe heart
failure and acute coronary syndromes.?3 In some thyrotoxic
patients initially may clinically present with thyrotoxic cardiac
complications like atrial fibrillation, ventricular tachycardia,
atrial or ventricular ectopics, and thyrotoxic heart failure with
absence, or even not clinically prominent, common
thyrotoxic symptoms.*> The commonest sign of
thyrotoxicosis, thyromegaly may not be evident in about one
half of thyrotoxic patients.! If Thyrotoxicosis is in mild (early)
form; Grave's diseases in critically ill patients or patients with
pretoxic thyroid nodules the management of critically ill
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cardiac patients becomes difficult. This conflict is caused by
the inconsistent laboratory findings of thyroid hormones and
TSH due to acute disruption of the normal steady state of
these hormones %789 Sometimes delay in the assessment of
thyroid hormones by the laboratories by a day or two is
another problem in early diagnosis of thyrotoxicosis in
seriously ill patients. Thyroid ultrasound (US) which is as an
adjunctive tool to assess different thyroid diseases is a rapid,
safe, feasible, easily available and informative. In many
cases if performed by expert personnel,10:11,12,13,14

AIM OF THE STUDY

Study aimed to assess the thyrotoxic burden in critically ill
patients admitted in ICU. To evaluate the value of thyroid
ultrasound as a bedside diagnostic tool in early evaluation of
suspected thyroid disease in critically ill patients especially
those with life threatening cardiac emergencies.

MATERIALS AND METHODS

94 patients who had been admitted to the ICU Department
of Medicine of Private General Hospital attached to Kannur
Medical College, Anjarakandy, Kannur through casualty are
included in the study. Patient’s consent was obtained in all
cases. Institutional ethical committee clearance was
obtained. Among the ICU patients those suspected to have
thyrotoxicosis were selected and thoroughly studied.

Inclusion Criteria

1. Patients with thyrotoxic symptoms and signs (Insomnia,
palpitations, panics, nervousness, weight loss, appetite
changes, sweating, heat intolerance). 2. Patients on
antithyroid drug therapy, T4 therapy. 3. Past history of
thyroid disease or thyroid operation, presence of goiter or
thyrotoxic eye signs or other suspecting thyrotoxic
symptoms and signs. 4. Patients with persistent unexplained
sinus tachycardia, or presence of atrial fibrillation, PSVT,
atrial or ventricular premature beats, ventricular tachycardia
or ventricular fibrillation at presentation or during ICU
admission.

Exclusion Criteria

1. Patients undergoing tracheotomy were not included. 2.
Patients with Thyroid malignancies were also excluded. All
the patient’s attendants were asked about thorough history
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of the illness followed by patient’s clinical assessment
including general examination including heart, chest,
abdominal and neurological examination. Local thyroid
examination using WHO 1960 palpation criteria for
determination of goiter: (group 0: thyroid gland not palpable
or visible; IA: thyroid gland is only palpable but not visible;
group IB: thyroid gland is palpable and visible with neck only
in raised position; group II: thyroid gland is palpable and
visible with neck not in raised position; group III: gross
enlargement of the thyroid gland).!®* Thyrotoxic cardiac
emergencies were considered when there was cardiac
emergency suspected to be caused or compromised by
thyrotoxicosis (e.g. cardiac arrhythmias, heart failure).
Thyroid function tests including FT3, FT4, TSH done on the
day of ICU admission and if needed on the day of discharge.
Other laboratory investigations performed were serum
sodium and potassium, arterial blood gases. In addition all
regular and required investigations were done according to
the needs of patients. Thyroid ultrasound was ordered in
suspected thyrotoxicosis patients. Echocardiography was
done in all cardiac patients. Continuous ECG monitoring was
recorded in all patients. Standard methods were used in
performing Thyroid ultrasonography.617.18 Goiter was
declared when the total thyroid volume was more than 25
ml in males and 18 ml in females,”:1® Standard statistical
methods were used in analyzing the data.

RESULTS

94 patients included in the present study belonged to the
age groups of 24 to 74 years with a mean age of 63.4+2.1.
Out of these 94 patients 53 were evaluated for thyrotoxicosis
due to clinical suspicion of thyroid involvement. The
demographic data and the various causes for admission to
the ICU are displayed in Table 1. Out of 53 patients
evaluated for thyrotoxicosis 31/53 patients (58.38%) were
evaluated for suspected Goiter. This amounted to 32.97%
of the total patients admitted to the ICU. Among these 31
patients the ultrasound thyroid results showed Graves’
disease (GD) with evident Goiter in 17 (54.83%), Thyroid
nodules in 9 (29.03%) and Diffuse simple Goiter in 5
(16.21%) patients. Among those patients who were not
suspected of having a Goiter 11 patients were proved to be
having, 2 showed small nodules and the remaining 9
(40.90%) without Goiter (Table 1).

Gender

Age

Males Females

<55 Yrs. >55 Yrs.

64.15% 35.85%

56.60% 43.40%

Main Causes of Admission- 94

Anti Thyroid therapy

*Cardiac Critical Care 63 (67.02%)

On therapy Discontinued

Arrhythmias 31 (49.20%)

7 (7.47%) 16 (16.98%)

Heart Failure 14 (22.22%)

Clinical suspicion of Thyrotoxicosis

53 (56.38%)

Acute Chest pain

11 (17.46%) *Suspected Goiter

31 (58.49%)

Malignant Hypertension 4 (6.34%) Graves Disease Evident Goiter 17 (54.83%)
Unstable Angina 3 (4.76%) Thyroid nodules 9 (29.03%)
*Respiratory Failure 9 (9.57%) Diffuse simple Goiter 5(16.21%)
*Cerebro Vascular Accident 10 (10.63%) | *Suspected Thyrotoxicosis without Goiter 22
*Shock 4 (4.25%) Proved later to have Goiter 11 (50%)
*Acute Renal failure 4 (4.25%) No Goiter 9 (40.90%)
*Diabetic Ketoacidosis 4 (4.25%) Solitary Thyroid nodule 2 (9.09%)

and Incidence of Suspected and Proven Goiter (n=94)

Table 1. Showing the Demographic Data, Main Causes of Admission to ICU,
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The Goiter range was classified according to WHO
classification; ranging from grade IB to grade III. Goiter was
said to be present in a patient when the thyroid volumetry
showed increased total thyroid volume more than 25 ml in
males and 18 ml in females).1”!8 Graves' disease was
observed in 17 (54.83%) patients out of 31 suspected goiter
patients; 10 male and 7 female. Out of these 11 patients
showed clinically evident goiter (grade 1-3) and 6 were
graded as 0 but Ultra sound examination showed increase
thyroid volume in all these patients ranging from 25 to 74
ml (Table 2).

Number and % in
Relation to Suspected
and Proven Method Used

Parameter

Clinically suspected to
have Goiter with Graves’ 17/94
disease (n=94)
Ultrasound proved
Graves’ disease
Clinically evident goiter 11/17 (64.70%)
Clinically missed goiter 6/17 (35.29%)
Table 2. Showing the Diagnosis of Graves’ disease

in Suspected Thyrotoxicosis Patients assessed by
Ultrasound and Clinical Methods n= (17/94)

17/17 (100%)

Thyroid nodules were found in 9/31 patients (29.03%)
which were definite toxic nodules (8 females and 1 male).
Out of these 6 could be clinically detected (grade 1-3) and
the remaining missed the diagnosis (grade 0,) (Table 3).

Parameter Number and %
Toxic and Pre Toxic 9
Nodules
All cases 9/94 (9.57%)
Toxic cases 6/9 (66.66%)

Pretoxic cases
Toxic and Pretoxic solitary
nodules
Toxic and Pretoxic
Multinodular nodules
Clinically detected thyroid
nodules
Clinically missed thyroid
nodules

Table 3. Showing Diagnosis Clinically and
Ultrasound Examination (n=9/94)

3 (33.33%)

5/9 (55.55%)

4/9 (44.44%)

6/9 (66.66%)

3/9 (33.33%)

Thyroid nodules were solitary in 5 cases (55.55%) and
multinodular in 6 cases (66.66%). Nodule volumes ranged
13.4-34.9 ml and 10 of them (N: 10) (90.9%) were
hyperechogenic in nature and in one case was isoechogenic.
5 cases (45.5%) had nodules with a peripheral halo
(reflecting normal compressed thyroid tissue).

Out of the 94 admissions to the ICU 63 patients were
admitted for cardiogenic causes. Out of these 31 patients
were admitted with Arrhythmias, 14 with Heart Failure, 11
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with Acute Chest pain, 4 with Malignant Hypertension and 3
with Unstable Angina. Out of these 63 patients,
thyrotoxicosis was proved in 18 patients (28.57%). In the
remaining patients admitted to ICU with causes other than
Cardiogenic nature 31 (32.97%) thyrotoxicosis was proved
in 4 (12.90%). Among the 53 patients of ICU suspected to
have Thyrotoxicosis many had tachyarrhythmia (with one or
more forms, including life threatening arrhythmias) and
some were on antiarrhythmic drugs. In addition, six proved
thyrotoxicosis patients had heart failure. One proved
thyrotoxicosis patient had STEMI. Among the 94 patients
admitted in ICU 53 patients were suspected to be
thyrotoxicosis (56.38%). Of these 53 patients, 17 had
Graves' disease (54.83%) and 9 patients had toxic nodules
(16.98%). This gives a total positive confirmation of
thyrotoxicosis as 26/94 (27.65%), (Table 4).

%
Number % Related
& % of | Related to to all
Parameter Icu Suspected Proven
Admitted | Patients .
. Patients
Patients (n-53) (n- 26)
= o,
(n=94) (%) (%)
Graves' disease 17/94 17/53 17/26
(all patients) (18.08%) (32.07%) | (65.38%)
toxcnodules | %% | o3 | o
0, o,
(all patients) (9.575) (16.98%) | (34.61%)
thyroth)l(icosis 22/94 22/53 22/26
0, 0, 0,
patients (23.40%) (41.50%) | (84.61%)
Pat'r:a”ie‘g'th 14/94 14/53 14/26
0, 0, 0,
thyrotoxicosis (14.89%) (26.41%) | (53.84%)
Thyrotoxicosis
- With clinically 31/94 31/53 26/26
evident goiter (32.97%) (58.49%) (100%)
- With clinically 17/94 17/53 17/26
missed goiter (18.08%) (32.07%) | (65.38%)
Table 4. Showing the Final USG Results Against
the Total ICU, Suspected Thyrotoxicosis (n=94)

When the comparison accuracy of USG was compared
with clinical assessment of thyrotoxicosis in 94 patients
admitted in ICU the true positive on clinical examination was
46% against true negative of 42%. The sensitivity of clinical
examination was 86% against the USG of 100%. The
specificity of clinical examination was 68.8% against the
USG of 100%. The true and false negative parameters of
clinical assessment of thyrotoxicosis were not assessed as
this would need laboratory assessment of all admitted
patients. Hence, sensitivity, specificity, negative predictive
value and overall accuracy of the clinical evaluation could
not be assessed (Table 6).
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Parameter Clinical Ultrasound
Examination % | Examination %
True positive 46 52
True Negative 42 65
False Positive 10 0
False negative 18 0
Sensitivity 86% 100%
Specificity 68.8% 100%
Positive
predictive 69% 100%
value
Negative
predictive 64.34% 100%
value
Overall 75% 100%
accuracy
Table 5. Showing the Comparison of Accuracy of
Diagnosis between Clinical Examination and
Ultrasound Examination among 53 Patients
Suspected to have Thyrotoxicosis (n=53)

DISCUSSION

The main aims of the study were to assess the thyrotoxicosis
burden in ICU patients and to assess the role of thyroid
ultrasound as a rapid and feasible bedside diagnostic tool in
accurate and early evaluation of suspected thyroid disease
especially in cardiogenic causes. The diagnosis of
thyrotoxicosis is usually based on clinical, laboratory, FNAC
and USG parameters. Thyroid isotope studies are less
commonly used by the clinicians and are not possible in ICU
patients. The chances of fallacies in clinical and lab
investigations are well known and use of isotope studies is
very limited in ICU patient’s altogether. In such situations
USG of thyroid in bedside diagnosis of thyrotoxicosis in
emergency situations should be emphasized. Osama M
Mumtaz.'® et al conducted a study of this kind first time to
assess the feasibility of thyroid USG in the diagnosis of
thyrotoxicosis in emergency settings. It is important to know
the burden of thyrotoxicosis presenting in critically ill
patients especially cardiac patients. Disparities and delays in
clinical evaluation of patients and laboratory investigations
sometimes lead to delay in confirming the existence of
thyrotoxicosis in critically ill patients and in turn delays
treatment. In such situations a rapid, feasible accurate
bedside confirmatory test allows a much needed guidance in
critically ill patients.!® Thyrotoxicosis burden in the general
ICU in our study was found in 56.38% of all 94 admitted
patients. Final diagnosis of thyrotoxicosis was proved in
27.65% of suspected cases. Out of 94 patients 56.38% had
masked thyrotoxicosis symptoms and signs and could be
easily overlooked. In a similar study of prevalence of thyroid
disease in 2805 attendants of the outpatient clinic of Internal
Medicine Department in El-Minia University Hospital, 1.06%
had GD and 0.64% had toxic nodules.?® Thus, thyrotoxic
burden in the ICU was found to be about double the burden
encountered in the outpatient clinic.?® This proves the impact
of thyroid dysfunction on co-morbid conditions of ICU
admissions and/or the impact of co-morbidity on unmasking
or aggravating thyrotoxicosis. Among the 53 (56.38%) ICU
patients with clinical suspicion of thyrotoxicosis 25 (47.16%)
had cardiogenic causes especially cardiac arrhythmias 18
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(33.96%). This finding highlights the concurrent existence
of cardiac arrhythmias and increased occurrence of
thyrotoxicosis among patients with various tachyarrhythmia.
Sinus tachycardia which occurs in nearly all patients and AF
which occurs in 5-15% of thyrotoxic patients as reported by
different population studies.?! Thyroid ultrasound had
proved to be beneficial in diagnosis of goiter. Goiter is
defined as thyroid enlargement of more than 18 ml in
females and 25 ml in males.7:18 Diagnosis of thyroid nodules
(solitary and multiple) was accurately done by USG. This
helped to clinch the diagnosis of toxic thyroid nodules for
early management of thyrotoxicosis. Amiodarone is
commonly used in treatment of supraventricular and
ventricular arrhythmias and may induce thyrotoxicosis in
patients with thyroid nodules even if the nodule is nontoxic
as it is an iodine containing drug.22 The benefit of USG
clearly was evident in STEMI, malignant arrhythmias and
refractory heart failure patients in this study. The sensitivity
of thyroid USG in diagnosis of thyrotoxicosis was 100%,
negative predictive value 100% and overall accuracy 100%
compared to a positive predictive value of 69% for clinical
assessment addressing the invaluable diagnostic role of
USG. On the other hand, diagnosis of goiter per se by clinical
examination had a sensitivity 84%, specificity 68.8%,
positive predictive value 69%, negative predictive value
64.34% and overall accuracy 75% compared to 100% for all
these accuracy parameters of US emphasizing the role of US
as the gold standard for the diagnosis of goiter.

CONCLUSIONS

Thyrotoxicosis is encountered in ICU not uncommonly.
Masked cases should be thoroughly searched for especially
in cardiac patients. Bedside USG is a quick and very valuable
non invasive investigation in early, rapid and accurate
diagnosis of thyrotoxicosis and thyrotoxic emergencies.
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