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Introduction
Tachypnea

Description: Tachypnea is currently a description of rapid 
breathing. The normal average of the respiratory rate (RR) at rest  

 
in an adult is 12 to 20 breaths per minute. Tachypnea is indicated in 
adults by a respiratory rat of more than 20 breaths per minute [1]. 
Tachypnea is not a disease, but a symptom that the body is trying to 
correct another problem [2].
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Pathophysiology and differential diagnosis: An oxygen 
deficiency or marked carbon dioxide (CO2) retention in the body is 
a current mechanism of pathogenesis [2]. It can be a result of other 
health issues [2]. Tachypnea is an expression of rapid and shallow 
breathing. This term should not be confused as hyperventilation 
syndrome (HVS) which occurs when a patient’s breathing is rapid 
but deep [3]. Hyperventilation is an increase in the ventilation of the 
alveoli (which can occur via increased RR or depth of respiration or 
both) where there is a minimal rise in metabolic CO2 comparative to 
this rise in ventilation. In simultaneously, hyperpnea also considered 
in the differential diagnosis, which is defined as breathing more 
rapid and deep than breathing at rest [4]. So, in hyperpnea, there 
is an increase in the respiration rate that is nearly proportional to 
the increase in metabolic rate [4]. The oxygen (O2) level either too 
low, or the CO2 level may be too high. The body tries to correct this 
by breathing more rapidly [2]. Both are similar in that both result 
from an accumulation of CO2 in the lungs leading to an increased 
blood CO2 [3]. This increase of CO2 in the blood will direct the 
blood to the acidity side. So, this will stimulate the brain sending 
the brain signals for the respiratory drive as a trial for correction 
the metabolic disturbance. Thus, the blood pH can return to within 
the normal range in acidity [1]. Anxiety conditions and HVS a while 
panic episodes will inducing tachypnea, hypocapnia, and decreased 
CO2 levels which in turn reduces respiratory drive [1]. 

Etiology:Physiological and pathological factors implicated 
in causing tachypnea [5,6]. Both factors should be examined in 
the individual causes. So, tachypnea does not necessarily have a 
pathological cause. Exercise-inducing tachypnea (DKA) is a typical 
example. Some pathological causes of tachypnea are sepsis, diabetic 
ketoacidosis, respiratory diseases such as pneumonia, carbon 
monoxide (CO) poisoning, pulmonary embolism (PE), pleural 
effusion, bronchial asthma (BA) or chronic obstructive pulmonary 
disease (COPD) [6,7]. Allergic reactions, anxiety conditions, and 
foreign body aspiration are also possible causes of tachypnea [6,7]. 
Congestive heart failure (CHF) can also be a cause of tachypnea 
and if not managed, can progress to worsening CHF [1]. Tachypnea 
can be a symptom of sepsis or acidosis, such as DKA or metabolic 
acidosis (MA) [7]. 

The clinical and tachypnea: Patients may present with 
dyspnea. On clinical examination; peripheral cyanosis and the 
use of accessory muscles or chest muscles to breathe are possible 
associated signs [1].

Tachypnea evaluation and workup: The evaluation for 
a cause of tachypnea is based on the patient’s general status. 
Physician can evaluate dependent on pulse oximetry for O2, 
arterial blood gases (ABG) for metabolic state, chest X-ray (CXR), 
Thoracic CT (TCT), pulmonary function tests (PFT), random blood 
sugar, electrolytes profile (especially, sodium, potassium, ionized 
Ca++ and magnesium), hemoglobin, electrocardiogram (ECG), 
VQ scan, brain MRI and/or a toxicology screen [1]. ABG gives an 

estimate of O2 and CO2 content which can assist in determining 
the pH as well as metabolic abnormalities. If the pH indicates 
acidosis, some potential causes are DKA, lactic acidosis or hepatic 
encephalopathy8. A random blood sugar, if taken, can indicate 
or rule out DKA as well [9,10]. A CXR can depict any pulmonary 
causes of tachypnea, such as a pneumothorax, cystic fibrosis or 
pneumonia11. A TCT, which shows greater detail, can be used to 
indicate any other lung pathologies or potential malignancies. Apart 
from imaging, PFT can help determine causes from obstructive 
lung diseases such as COPD or BA. VQ scans can be helpful if signs 
and symptoms point to a potential APE [12]. If tachypnea is due 
to cardiac diseases, an ECG will show evidence of acute myocardial 
infarction (AMI) or arrhythmias [13,14]. A full blood count (FBC) 
and complete metabolic panel can indicate any evidence for anemia 
or infections, which can potentially cause tachypnea. A toxicology 
screen can evaluate if there are any drugs, both prescription and 
non-prescribed, that may be causing tachypnea [1]. 

Tachypnea and prognosis: Tachypnea may be benign. 
However, tachypnea not always points to critical illness. So, there 
are a variety of causes, and some may need immediate medical care 
[1].

Treatment: Tachypnea should be managed based on the 
suggested cause [1]. Lastly, when pulse oximetry is used to monitor 
a case of acute respiratory distress (ARD) and saturations are 
normal (94-98%), then, desaturation is an alert of decompensation. 
Historically, routinely giving O2 to every patient in ARD did little to 
mitigate their difficult respiration and, in patients who were not 
hypoxic, effectively masked deterioration that would be seen in a 
decreasing O2 saturation. Capnography is also very important as a 
monitoring device for ARD [15,16]. 

T-wave
Normal T-wave and physiology

The electrocardiographic T-wave represents the repolarization 
of the ventricles [17,18]. The interval from the beginning of the 
QRS-complex to the apex of the T-wave is assigned as the absolute 
refractory period (ARP). The last half of the T-wave is named as the 
relative refractory period (RRP) or vulnerable period. The T-wave 
contains more information than the QT-interval. The T-wave can 
be described by its symmetry, skewness, slope of ascending and 
descending limbs, amplitude and subintervals like the Tpeak-Tend interval 

[19]. The T wave is the positive deflection after each QRS complex 
[20]. Normally, T-waves are upright in all leads, except aVR, aVL, III 
and V1 leads [20,21]. Highest amplitude of T-wave is found at V2 
and V3 leads. The shape of the T wave is usually asymmetrical with a 
rounded peak. T-wave inversions from V1 to V4 leads are frequently 
found and normal in children. In normal adults, T-wave inversions 
are less commonly found, but can be normal from V1 to V3 [21]. 
The depth of the T wave also becomes progressively shallow from 
one to the next lead [22]. The amplitude of the T-wave should not 
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exceed 5 mm in limb leads and more than 15 mm in precordial leads 
[20,21]. Normally, the T-wave is formed at the end of the fast phase 
of ventricular repolarization [23]. Ventricular repolarization is the 
process by which the ventricular myocytes return to their negative 
resting potential so they can depolarize again. While this phase of 
the cardiac cycle is rapid, an upright low amplitude broad hump 
following the QRS-complex is seen in normal T-wave morphology 
[23]. However, various waveform morphologies may present as an 
indication of benign or clinically significant injury or insult to the 
myocardium. Understanding the differential diagnosis for T-wave 
discrepancies is crucial to the successful and safe management 
of various cardiac pathologies [23]. Additionally, T waves may be 
tall as a normal variant. Due to this, it is crucial to compare all 
ECG tracings with T-wave elevations to a prior study. Keep in mind 
elevated T-waves may even occur in as normal variation in young 
patients and athletes, typically in the precordial V2-V4 leads [24].

T-wave alternans

T-wave alternans (or repolarization alternans) is a rare 
electrical phenomenon, rarely seen on ECG, and is defined as 
periodic beat to beat variation in the timing, polarity or amplitude 
or shape of T-waves on the standard ECG [25-27]. It is signifying 
an in-homogeneity in the refractoriness of the myocardium, setting 
the stage for re-entry and facilitating onset of malignant ventricular 
arrhythmias [24]. The presence of T-wave alternans in the 
immediate pre-arrest setting was an important clue to the electrical 

instability of the myocardium, before ventricular fibrillation [25]. 
Despite the term “T-wave” alternans, alternating behavior may also 
involve the ST-segment and U-wave [27-30].

Inverted T-wave

Introduction: Inverted T-wave is considered abnormal if 
inversion depth more than 1.0 mm. Inverted T-waves found in 
leads other than the V1 to V4 leads is associated with increased 
sudden cardiac deaths (SCD). Inverted T-waves accompanied by 
cardiac manifestations (chest pain and cardiac murmur) are highly 
suggestive of IHD [21]. Other ECG changes associated with IHD 
are ST-segment depression with an upright T-wave; ST-segment 
depression with biphasic T-wave or inverted T-wave with negative 
QRS-complex [22]. T-wave symmetrically inverted with a pointed 
apex, while the ST-segment is either coved upwards or straightly 
depressed, or not deviated; and ST-segment depression developing 
to abnormal T-wave during ischemia free intervals [21]. However, 
ST-segment depression is not suggestive of ischemic location of 
the heart. ST-segment depression in ≥8 leads, associated with 
ST-segment elevation in aVR and V1 is accompanied by left main 
coronary artery disease or three-vessel disease (blockage of all 
three major branches of coronary arteries). ST-segment depression 
most prominent from V1 to V3 is suggestive of posterior MI. So, tall 
or wide QRS-complex with an upright T-wave is highly suggestive of 
the posterior MI [22]. The frequency of inverted T-waves is widely 
variable [31] (Table 1).

Table 1: Showing the frequency of inverted T-waves concerning age, sex, and ethnicity [31].

Age (ethnicity) n V1 V2 V3 V4 V5 V6

Males

12–13 y 209 47% 7% 0% 0% 0% 0%

13–14 y 260 35% 4.60% 0.80% 0% 0% 0%

16–19y (whites) 50 32% 0% 0% 0% 0% 0%

16–19 y (blacks) 310 46% 7% 2.90% 1.30% 0% 0%

20–30 y (whites) 285 41% 0% 0% 0% 0% 0%

20–30 y (blacks) 295 37% 0% 0% 0% 0% 0%

Females

12–13 y 174 69% 11% 1.20% 0% 0% 0%

13–14 y 154 52% 8.40% 1.40% 0% 0% 0%

16–19 y (whites) 50 66% 0% 0% 0% 0% 0%

16–19 y (blacks) 310 73% 9% 1.30% 0.60% 0% 0%

20–30 y (whites) 280 55% 0% 0% 0% 0% 0%

20–30 y (blacks) 330 55% 2.40% 1% 0% 0% 0%

Significant and relevant causes for the inverted T-wave

A. Wolf-Parkinson-White (WPW) syndrome: Wolf-
Parkinson-White (WPW) syndrome is a disorder of the cardiac 
conductive system resulted from the presence of an abnormal 
accessory pathway (AP) between the atria and ventricles [32]. It 
is a type of pre-excitation syndromes [33]. The problem with the 
electrical system of the heart involving an AP will be accompanied 

by symptoms [33-35]. Nearly 40% of cases never develop symptoms 
[36]. The typical ECG pattern seen in WPW syndrome with pre-
excitation is a short PR-interval (< 0.12 sec), a delta wave (slurred 
upstroke of the initial portion of the QRS complex), and a wide 
QRS complex (≥0.12 sec [33,35,37]. Not all patients with a WPW 
pattern on the ECG are symptomatic [38]. WPW is restricted to 
symptomatic patients with a typical ECG abnormality, whereas the 
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term “WPW pattern” signifies an asymptomatic patient with typical 
ECG abnormalities [39]. WPW alters both depolarization and 
repolarization and can both mimic and obscure acute MI. In WPW 
with inferior Q-waves, the T-wave is usually upright (discordant). 
In WPW with inferior Q-waves, a concordant T-wave should raise 
suspicion for MI, either old or new40. Paroxysmal supraventricular 
tachycardia (PSVT) is the most common arrhythmia associated 
with WPW syndrome [32]. The underlying mechanism involves 
an accessory pathway, which enables the conduction of a 
depolarization wave from atria to ventricles bypassing the AV node 
and predisposes to arrhythmias and SCD35. WPW is commonly 
treated with radiofrequency catheter ablation (RFA) therapy, 
which has an 85% to 95% success rate of eliminating the abnormal 
pathway [41].

B. Hyperventilation syndrome (HVS): Hyperventilation 
syndrome (HVS) is defined as a breathing pattern above metabolic 
need [42]. Acute or chronic anxiety is usually considered the 
predominant primary causal factor of the HVS [43]. Acute 
hyperventilation is an adaptive response preparing for fight 
or flight [44]. HSV is anxiety-related dyspnea and tachypnea 
often accompanied by systemic symptoms [45]. It is sometimes 
precipitated by emotionally stressful events [45]. Whether or 
not an original cause is identified, there is usually a trigger, often 
stress-related, which the patient may identify as setting off an 
acute episode. The incidence of the HVS probably varies from 
6-11% [43]. HVS most commonly occurs among young women but 
can affect either sex at any age [45]. Probably less than 4% have 
only an organic process as the cause and approximately 65% have 
only a psychogenic basis as the cause [43]. The symptoms and 
signs associated with the HVS are many and varied. The signs and 
symptoms of the HVS are indistinguishable from those of anxiety 
[43]. Acute coronary syndrome (ACS) and APE are two of the most 
common serious entities that may present similarly to HVS [46]. ECG 
changes during HVS are common and may include the following: ST 
depression or elevation, prolonged QT interval, T-wave inversion, 
and sinus tachycardia [43,46].

C. Both right and left bundle branch blocks: Both right 
and left bundle branch blocks are accompanied by ST-segment and 
T-wave changes [22]. Left bundle branch block (LBBB) produces 
T-wave inversion in the lateral leads I, aVL and V5-6 [20,22,23]. The 
LBBB innately causes T-wave to deflect in the opposite of the major 
deflection of the QRS-complex [23]. The right bundle branch block 
(RBBB) produces T-wave inversion in the right precordial leads 
V1-3 [20,22,23]. 

D. Left Ventricular Hypertrophy (LVH): This results in 
increased R-wave voltage in the left-sided leads (I, aVL and V4-6) 
and increased S-wave depth in the right-sided leads (III, aVR, V1-3). 
The thickened LV wall leads to prolonged depolarization (increased 
R-wave peak time) and delayed repolarization (ST-segment and 
T-wave deviations) in the lateral leads [47]. There are many sets of 

criteria used to diagnose LVH via electrocardiography. None of them 
are perfect, though by using multiple criteria sets, the sensitivity 
and specificity are increased. The Sokolow-Lyon index [48,49]:

a) S in V1 + R in V5 or V6 (whichever is larger) ≥ 35 mm (≥ 
7 large squares)

b) R in aVL ≥ 11 mm

The Cornell voltage criteria50 for the ECG diagnosis of LVH 
involve measurement of the sum of the R wave in lead aVL and the 
S wave in lead V3. The Cornell criteria for LVH are: 

a) S in V3 + R in aVL > 28 mm (men)

b) S in V3 + R in aVL > 20 mm (women)

E. Cerebrovascular accidents: Diffuse, deep, symmetrically 
inverted T-waves may be seen in a severe central nervous system 
(CNS) trauma or pathology. These are called cerebral T-waves. 
Diseases accompanied by cerebral T-waves are ischemic stroke, 
intracranial bleed, and traumatic brain injury (TBI) [51]. 

F. Ischemic heart disease (IHD): Inverted T-waves are 
accompanied by ischemic heart disease. The T-wave inversion is 
not specific for IHD, and the inversion itself does not correlate with 
a specific prognosis. However, if the clinical history is suggestive of 
IHD in the setting of inverted T-waves, this is correlative [51]. 

Wellens’ syndrome is a pattern of biphasic T-waves in V2-3. It is 
generally present in patients with ischemic chest pain. 

a) Type 1: T-waves are symmetrically and deeply inverted

b) Type 2: T-waves are biphasic with negative terminal 
deflection and positive initial deflection [22]

Wellens’ syndrome is caused by the injury or obstruction of 
the left anterior descending (LAD) artery, therefore resulting in 
symmetrical T-wave inversions from V2-V4 with depth more than 5 
mm in 75% of the cases. Meanwhile, the remaining 25% of the cases 
show biphasic T-wave morphology. ST-segments remains neutral in 
this syndrome. Those who were treated without angiography will 
develop anterior wall MI in a mean period of 9 days [21]. An episode 
of chest pain in Wellens’ syndrome is associated with ST-segment 
elevation or depression and later progressed to T-wave abnormality 
after chest pain subsided. T-wave inversion less than 5 mm may 
still represent IHD but is less severe than Wellens’ syndrome [22]. 
Wellen’s syndrome is symmetrically inverted T-waves in anterior 
precordial leads; these T waves suggest a severe narrowing of the 
LAD artery at a proximal location. Recognition of this condition is 
vital to prevent a large anterior STEMI52. However, Wellens signs 
can be seen in various other pathologies such as pulmonary disease, 
so the appropriate clinical correlation is imperative [23]. 

G. Electrolyte abnormalities: Electrolyte abnormalities 
cause diffuse changes in the T-wave morphology throughout the 
ECG rather than specific to a coronary artery distribution [23]. 
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Hyperkalemia is a condition that can cause peaked T-waves. 
Depending on the degree of hyperkalemia, the peaked T-waves 
may range from a low amplitude to tall peaks to a sinusoidal 
pattern on ECG. The mechanism of the T-wave morphologies is 
through inhibition of the positively charged extracellular K+ on 
the repolarization of the myocardium. In initial ECG changes in 
hyperkalemia, the T-waves become narrow, pointed and tall; these 
changes will be seen in all leads on the ECG. As the hyperkalemia 
progresses other ECG abnormalities may occur: decreased P-wave 
height, a widened QRS-compex, PR-interval prolongation and 
eventually the ECG may become sinusoidal [51,53].

H.  Pulmonary embolism: In pulmonary embolism, T-wave 
can be symmetrically inverted at V1- V4 leads but sinus tachycardia 
is usually the more common sign. T-wave inversion only occurs in 
19% of mild APE, but the T-wave inversion can be present in 85% 
of the cases in severe APE. Also, T-wave inversion can also occur in 
III and aVF leads [22]. 

Methods of study and patients 
My study was an observational-retrospective study for 24-

case report series of tachypnea with electrocardiographic (ECG) 
T-wave changes. These T-wave changes were either among both I 
and II lead with aVL and aVF leads or between aVL and aVF leads 
or between V1 and V2 leads. The changes in the depth of T-wave in 
these leads include both T-wave inversion in I, aVL, and V1 leads 
and in the amplitude of an upright T-wave in II, aVF, and V2 leads. 
The new sign “Connected aircraft squadron electrocardiographic 
Sign (Yasser sign)” is a constellation of the T- waves changes in 
the above leads in tachypneic patients. The changes by increasing 
or decreasing in either T-wave inversion or the amplitude of an 
upright T-wave in the above specific leads with breathing rate 
changes are the base of the current new sign. The author reported 
the 24-cases of thorough nearly 4 years, started from December 24, 
2015, and, ended on November 30, 2019. The study was conducted 
in the Intensive Care Unit (ICU) at Fraskour Central Hospital and 
Physician Outpatient Clinic (POC) (Table 2). 

Table 2: Showing remarks of the study method and data.

Issue Definition

Title Connected aircraft squadron electrocardiographic Sign (Yasser sign); an index for tachypnea in 
specific T-wave abnormalities- a new diagnostic, therapeutic, and prognostic sign

Estimated Enrollment 24 participants

Study Type Observational

Observational Model Case-only

Time Retrospective

Study Start Date 24-Dec-15

Estimated Study Completion Date 30-Nov-19

Analytic method Comparative using percentage %

The cases were divided into three groups:

a) The first group (type I): it comprises only eighteen 
patients of investigated tachypnea with T-wave changes among 
both I and II leads, and with aVL and aVF leads. 

b) The second group (type II): it comprises four patients of 
tachypnea with T-wave changes only between aVL and aVF 
leads. 

c) The third group (type III): it comprises two patients of 
tachypnea with T-wave changes only between V1 and V2 leads. 

Serial ECG tracings were initially examined in the tachypneic 
patients with T-wave changes for the new sign; “Connected aircraft 

squadron electrocardiographic Sign (Yasser sign)” (Figure 1). All 
groups were undergone to complete clinical examination (Table 3) 
and serial ECG tracings doing during variant times of tachypnea. 
Specific investigations were worked in each group of the study 
(Table 4). Serial ECG tracings, blood electrolytes (ionized calcium, 
sodium, potassium, and magnesium), complete blood counts, 
and random blood sugar were done for all cases. Arterial blood 
gases, troponin test, d-dimmer, CPK-MB, echocardiography, helical 
thoracic computed tomography (TCT), and chest X-ray (CXR) were 
done in selected patients. Most of the cases were admitted to the 
ICU. Few cases were managed as clinic outpatients in POC with later 
follow up. For more details on general, clinical, and laboratory data 
for the cases see (Table 3 and 4).

Table 3: Showing a summary of the history, clinical, and management data for the study cases.

Case 
No.

Age/
year Sex BP mg 

Hg RR Temp °C Pulse 
bpm

Oxygen 
sat %

Associated 
RF

Course of 
tachypnea

Affected 
ECG leads 
connects

.Gap Final diagnosis

1 35 F 130/70 55 36.8 74 98 HVS-WPWS Intermittent 1+2 +VE HVS+WPWS

2 90 M 140/90 38 37.1 72 94 IPF-BVH Intermittent 1+2 +VE IPF

3 76 F 190/140 42 36.2 90 90 HTN -LBBB Progressive 1+2 -VE HTN–MI-HF
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4 62 M 110/70 26 36.7 78 89 RBBB-APE Fixed 1+2 -VE HF-DCM

5 27 F 100/70 20 37 98 99 HVS-WPWS Regressive 2 -VE WPWS

6 65 M 220/130 34 36.5 60 96 LBBB Regressive 2 -VE HTN crises

7 55 F 90/60 28 36.2 78 90 CVA Progressive 1+2 -VE HF-Old MI

8 72 M 110/70 32 37 198 96 HTN -LBBB Progressive 1+2 -VE MI

9 60 F 190/120 26 36.3 150 94 RBBB-APE Fixed 1+2 -VE HF-MI

10 75 F 140/90 24 36.7 100 86 TIA Fixed 1+2 -VE HF - CO2 
narcosis

11 76 F 110/70 22 36.4 82 98 HTN- IHD Fixed 2 -VE MI- TIA

12 56 M 190/120 48 37 72 92 HTN+CHF Progressive 1+2 +VE MI- HTN-CHF

13 48 F 170/100 28 36.2 60 89 HTN-IHD Fixed 2 -VE HTN-CHF

14 90 M 160/110 24 37 92 96 HTN-LBBB Fixed 1+2 -VE HTN-NSTIMI

15 60 F 150/90 30 36.6 90 91 HTN-LBBB Progressive 1+2 -VE LBBB- angina

16 90 F 200/130 38 37.1 120 95 HTN-LBBB Regressive 1+2 -VE LBBB- angina-
AF

17 81 F 140/70 26 36.9 70 99 HTN-LBBB Fixed 1+2 -VE LBBB-P. Pacing

18 68 F 160/100 32 36.4 74 94 LBBB -IHD Regressive 1+2 +VE STEMI-HTN

19 65 F 160/90 30 37 80 97 HTN-LBBB Fixed 1+2 -VE LBBB- angina

20 49 M 160/90 28 36.3 120 97 HTN-LBBB Fixed 1+2 -VE HTN-AF

21 61 F 180/100 34 36.8 82 95 HTN-LBBB Regressive 1+2 -VE LBBB-HTN

22 70 F 220/140 38 36.5 50 96 HTN-IHD Regressive 1+2 -VE HTN-HVS

23 33 M 130/80 26 36.7 76 99 HVS Progressive 3 +VE HVS

24 48 M 140/90 30 37 80 97 HVS Progressive 3 +VE HVS

AF: atrial fibrillation, APE: acute pulmonary embolism, BP; blood pressure, CVA: cerebrovascular accidents, Echo: echocardiography, 
ECG; electrocardiography, F; female, HTN: hypertension, HVS; hyperventilation syndrome, IHD: ischemic heart disease, IPF: 
idiopathic pulmonary fibrosis K+; potassium, LBBB: left bundle branch block ,LVH: left ventricular hypertrophy, Mg++; magnesium, 
M; male, MI: myocardial infarction, Na+; sodium, NSTEMI: non-ST-elevation myocardial infarction, P. Pacing: permanent pacing, 
RF; risk factor, RR; respiratory rate, Temp: temperature, TIA: transient ischemic attack, WPW syndrome: Wolff-Parkinson White 
syndrome.
Table 4:  Showing laboratory data for the cases of study.

Case 
no.

Ionized 
Ca++

mg/dl

Na+

mg/dl

K+

mg/dl

Mg++

mg/dl

RBS

mg/dl
ABG

HB%

gm/dl
Troponin 

test ECG Echo Other 
workup

1 3.76 137 4.3 5.96 113 RA 11 - WPW 
syndrome Normal -

2 4.1 140 4.8 4.7 96 RA 16 - AF Diastolic 
dysfunction

Helical 
TCT

3 3.4 133 5.1 3 122 - 13 +VE LBBB-MI Hypokinesia-
DCM CXR:↑CTR

4 4.4 138 4.6 6 164 N 12 - RBBB-
PVCs-MI

Hypokinesia-
DCM CXR:↑CTR

5 4.1 136 4.8 7.4 96 - 13.4 - WPW 
syndrome Normal D- Dimer 

-TCT

6 4.4 142 4 6 86 RA 12 -VE LBBB- 
1ST ° AVB LVH -

7 3.9 131 5 8 141 - 15 - LBBB Hypokinesia-
DCM CXR:↑CTR

8 4.7 136 4.9 3 313 - 14.1 +VE CVA Hypokinesia ↑ CPPK-
MB

9 5.2 128 5.1 4.4 80 - 11.6 +VE LBBB-MI Hypokinesia-
DCM CXR:↑CTR

10 4.9 141 4.6 9 107 N 13.3 -VE AF- RBBB Hypokinesia-
DCM

CXR 
D-Dimer-

TCT
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11 5 144 3.9 6 106 N 14.8 -VE Old IMI Inferior 
hypokinesia Brain CT

12 3.6 118 5.3 3 88 RA 14 -VE Old IMI Hypokinesia-
DCM CXR:↑CTR

13 4.8 136 4 5.7 91 N 11 -VE LV strain LVH CXR:↑CTR

14 5 145 39 8 133 N 10.9 +VE LV strain- 
NSTIMI

LVH- 
hypokinesia

↑ CPPK-
MB

15 4.8 130 4.9 6.6 144 N 14 -VE LBBB LVH - CPPK-
MB

16 5 146 4.5 7 119 N 11 -VE LBBB-AF LVH -

17 5.1 137 4.2 9 87 - 15 -VE LBBB-
Mobitz I

LVH- 
hypokinesia CXR:↑CTR

18 4.6 140 4.4 2 167 N 12.8 +VE
Inferior 
STEMI-

LV st

LVH- 
hypokinesia

↑ CPPK-
MB

19 5.1 138 5 6 90 N 13.6 +VE LBBB LVH- 
hypokinesia

↑ CPPK-
MB

20 4.8 142 5.1 9 76 N 12 -VE AF- LV 
stain Hypokinesia CXR:↑CTR

21 5.2 145 3.8 2.8 93 N 11.8 -VE LBBB Hypokinesia CXR:↑CTR

22 4.9 144 4.5 6.9 111 N 14.1 -VE LV stain-
old MO

LVH- 
hypokinesia CXR:↑CTR

23 4.8 135 4.3 10 98 N 13 - Abnormal 
T in V1+2 N -

24 5.1 137 4.9 3 72 N 12.5 - Abnormal 
T in V1+2 N -

ABG; arterial blood gases, AF: atrial fibrillation, Ca++; calcium, CHF; congestive heart failure, CVA; cerebrovascular accident, CTR: 
cardiothoracic ratio, CXR: chest x-ray, DCM: dilated cardiomyopathy, DKA; diabetic ketoacidosis; diagnosis, HR; heart rate, HVS; 
hyperventilation syndrome, IHD: ischemic heart disease, K+; potassium, LBBB: left bundle branch block, LVH: left ventricular 
hypertrophy, N: normal, Na+; sodium, NSTEMI: Non-ST-elevation myocardial infarction, Mg++; magnesium, MI: myocardial 
infarction, RR; respiratory rate, RA; respiratory alkalosis, RBS; random blood sugar, TCT: thoracic computed tomography, TIA: 
transient ischemic attack, WPW syndrome: Wolff-Parkinson-White syndrome.

Figure 1: Showing ECG tracing before (A) and after discoloration (B) of the typical configuration of “Connected aircraft 
squadron electrocardiographic Sign (Yasser sign)”; the body (purple arrows) wings (red arrows), and interlacing distance 
space (lime arrows).
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A. Eligibility criteria:

a) Inclusion criteria: All cases with an electrocardiographic 
T-wave inversion in either I or aVL or V1 leads or combination of 
both I and aVL. Patient ages ranged from 27 and up to 90 years old.

b) Exclusion criteria:

1. Runs of ventricular tachycardia

2. Hyperacute T-wave in idioventricular rhythm.

c) Limitations of the study: There are some limitations to 
the study:

1. Cabrera ECG format which becomes historical remnants 
rather than multiple technical errors.

2. Non-posterior AP in WPW syndrome.

Cases presentation

Figure 2: Serial ECG tracings showing type I connect with the intermittent change of the gap distance among inverted T-wave 
in I and aVL leads and an upright T-wave in II and aVF leads. A. tracing: During initial hyperventilation with RR of 30 bpm 
showing inverted T-wave in I and aVL leads (lime arrows), ST-segment elevation in II,III, and aVF leads (brown arrows), 
with gap distance showing no contact among the inverted T-waves of I and aVL leads with an upright T in II and aVF leads 
(blue arrows). ECG also showing: LAD, limb leads voltage criteria for LVH with, false pathological Q in II, III, and aVF leads 
(pseudo-infarction pattern), non-voltage criteria in pericardial leads with increased peak time more than 120 msec. in V5, V6 
leads, U-wave in V2-4, short PR-interval (purple arrows), wide-QRS complex (grey rode), delta wave (orange arrows),; positive 
in V1-6 (WPW Type B). B. tracing: During pronounced hyperventilation with RR 42 bpm showing similar A. tracing but with 
just contact among the inverted T-waves of leads I and aVL with an upright T in leads II and aVF giving Connected Aircraft 
Squadron Electrocardiographic Sign (Yasser Sign) (green arrows). C. tracing: on more pronounced hyperventilation with RR of 
55bpm showing similar B. tracing but with gap distance is with the appearance of like “ ◊ ” interlacing area as a tail of airplane 
between T-wave in lead I to an upright T wave in lead II and inverted aVL to an upright T wave in aVF leads (yellow arrows). 
D. tracing: One hour after hyperventilation recovery showing a more wide gap distance with no contact among the previous 
waves and leads. Blue arrows indicate the presence of gap distance with no contact among the inverted T-waves of I and aVL 
leads with an upright T in II and aVF leads. Green arrows indicate just the presence of contact without interlacing between 
inverted and upright T-wave. Yellow arrows indicate the existence of interlacing area between inverted T and an upright 
T-wave indicates more severe hyperventilation to give like “ ◊ ” interlacing area as a tail of the airplane. Rose arrows indicate 
wings of Aircraft Squadron. Red arrows indicate bodies of Aircraft Squadron.
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Case No. 1: A 35-year-old married, housewife, Egyptian 
female, presented to the physician outpatient clinic (POC) with 
acute tachypnea of intermittent course. The previous symptoms 
had happened after familial psychological stress. Radiofrequency 
ablation in the heart had happened one year ago. The attacks of 
tachycardia remarkably diminished after ablation. Serial ECG 
tracings were taken at variant times of hyperventilation were 
taken; on starting of hyperventilation, on more pronounced 
hyperventilation, and recovery showed intermittent sign 
configuration with gap closure (Figure 2). The operator advised the 
patient to calm down, resting his breathing and managed him using 
a paper bag and O2 inhalation during the attack. The physician 

prescribed bromazepam1.5 mg tablet OD on sleep and Calcium 
carbonate 500 mg capsule OD for one week. For more details see 
(Table 3 and 4).

Case No. 2: A 90-year-old married, farmer, Egyptian male, 
presented to the POC with acute tachypnea of intermittent course. 
The patient had a history of chronic lung disease. Helical chest CT 
showed idiopathic pulmonary fibrosis. Serial ECG tracings were 
taken at variant times of hyperventilation, and on recovery showed 
intermittent sign configuration with gap closure (Figure 3). The 
patient was managed with O2 inhalation during the attack with 
immediate symptomatic relief. For more details see (Table 3 and 4).

Figure 3: Serial ECG tracings showing type I connect with the intermittent change of the gap distance among inverted T-wave 
in I and aVL leads and an upright T-wave in II and aVF leads. A. tracing: on tachypnea with RR of 38 bpm showing inverted 
T-wave in I and aVL leads (lime arrows), ST-segment elevation in II, III, and aVF leads (brown arrows) showing interlacing 
area between inverted T-waves of I and aVL leads with upright T in II and aVF leads (green arrows). ECG also showing: LAD, 
criteria for BVH. B. tracing: on tachypnea with RR of 40 bpm showing similar A. tracing but with just contact among the inverted 
T-waves of I and aVL leads with an upright T in II and aVF leads giving Connected Aircraft Squadron Electrocardiographic 
Sign (Yasser Sign) (green arrows). C. tracing: on more pronounced tachypnea with RR of 52 bpm showing similar B. tracing 
but with gap distance is with appearance of like “ ◊ ” interlacing area as a tail of airplane between T-wave in lead I to upright 
T wave in lead II and inverted aVL to upright T wave in aVF leads (green arrows). D. tracing: on tachypnea of RR of 40 
bpm showing more wide gap distance with contact among the previous waves leads and with more appearance of like “ ◊ ” 
interlacing area. E. tracing: on marked tachypnea with RR of 58 bpm showing similar D. tracing but with more appearance of 
like “ ◊ ” interlacing area and more smaller body (red arrows). Rose arrows indicate wings of Aircraft Squadron. Red arrows 
indicate bodies of Aircraft Squadron. Orange and purple arrows in V1-6 leads indicate the presence of a wavy triple sign 
(Yasser sign) of hypocalcemia.
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Case No. 3: A 76-year-old married, housewife, Egyptian female, 
presented to the emergency room (ER) with acute tachypnea of 
progressive course, fatigue, and orthopnea. The patient admitted to 
the ICU as CHF, hypertensive crises, and angina. Echocardiography 
showed global hypokinesia and dilated cardiomyopathy. Serial 

ECG tracings showed gradual and progressive sign configuration. 
The patient referred for coronary angiography. Unfortunately, the 
patient died within 2-hours post-PTCA (Figure 4). For more details 
see (Table 3 and 4).

Figure 4: Serial ECG tracings showing type I connect with progressive and gradual decreasing of the gap distance among 
inverted T-wave in I and aVL leads and an upright T-wave in II and aVF leads (green arrows) with changeable RR from A. 
tracing to D. tracing. There is evidence of old MI (II, III, aVF, and V1-6).

Figure 5: Serial ECG tracings showing type I connect with fixed gap distance among inverted T-wave in I and aVL leads and 
an upright T-wave in II and aVF leads (green arrows) with nearly fixed RR from A. tracing to D. tracing. There are RBBB, IHD, 
evidence of old MI (V3-6), and several PVCs (orange arrows).
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Case No. 4: A 62-year-old married, worker, Egyptian male, 
presented to the ER with acute tachypnea of fixed course, fatigue 
and orthopnea. Echocardiography showed global hypokinesia and 
dilated cardiomyopathy. Serial ECG tracings showed a fixed sign 
configuration without gap closure. (Figure 5). The patient was 
managed in ICU as CHF. For more details see (Table 3 and 4).

Case No. 5: A 27-year-old married, housewife, Egyptian 

female, presented as a full-term pregnant into obstetrician ward. 
The patient was consulted for CS preoperative preparation. 
Intermittent tachypnea was recorded. Echocardiography showed 
no abnormality. Initial ECG accidentally showed WPW syndrome. 
Serial ECG tracings showed intermittent sign configuration without 
gap closure. (Figure 6). The patient was managed in ICU only for 
postoperative follow up. For more details see (Table 3 and 4).

Figure 6: Serial ECG tracings showing WPW syndrome (red arrows and road) in type II connect with regressive gap distance 
among inverted T-wave in aVL leads and an upright T-wave in aVF lead (green arrows) with decreasing the RR from A. tracing 
to D. tracing. There is Wavy triple (Yasser sign) in V3 of C. tracing indicating the presence of hypocalcemia (blue arrows).

Figure 7: Serial ECG tracings showing old extensive anterior and inferior MI (gold arrows) with LBBB in type II connect 
with regressive gap distance among inverted T-wave in aVL leads and an upright T-wave in aVF lead (green arrows) with 
decreasing the RR from A. tracing to D. tracing. There is evidence of old MI (golden arrows).
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Case No. 6: A 65-year-old married, Blacksmith worker, Egyptian 
male, presented to the ER with acute tachypnea of regressive course 
and headache. The patient was managed in ICU as a hypertensive 
crisis with intravenous nitroglycerin infusion (7.5 µg/min with 
intermittent titration) was given. Later echocardiography showed 
left ventricular hypertrophy (LVH) with normal EF of 63%. Serial 
ECG tracings showed regressive sign configuration without gap 
closure (Figure 7). For more details see (Table 3 and 4).

Case No. 7: A 55-year-old married, housewife, Egyptian female, 
presented to the emergency room (ER) with acute tachypnea of 
progressive course, fatigue, and orthopnea. The patient admitted to 
the ICU as CHF, hypertensive crises, and angina. Echocardiography 
showed global hypokinesia and dilated cardiomyopathy. Serial ECG 
tracings showed gradual and progressive the sign configuration 
without gap closure The patient was managed in ICU as CHF. For 
more details see (Table 3 and 4).

Case No. 8: A 72-year-old married, worker, Egyptian male, 
presented to the ER with acute tachypnea of progressive course, 
fatigue, and orthopnea. The patient admitted to the ICU as CHF, 
hypertensive crises, and angina. Echocardiography showed global 
hypokinesia and dilated cardiomyopathy. Serial ECG tracings 
showed progressive sign configuration without gap closure The 
patient was managed in ICU as CHF. For more details see (Table 3 
and 4).

Case No. 9: A 60-year-old married, teacher, Egyptian female, 
presented to the ER with acute tachypnea of fixed course, 
orthopnea, and headache. The patient admitted to the ICU as 
CHF and hypertensive crises. Echocardiography showed global 
hypokinesia and dilated cardiomyopathy. Serial ECG tracings fixed 

sign configuration without gap closure. The patient was managed 
in ICU as CHF with hypertensive crises. For more details see (Table 
3 and 4).

Case No. 10: A 75-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of fixed course 
and orthopnea. The patient admitted to the ICU as CHF and 
AF. Echocardiography showed global hypokinesia and dilated 
cardiomyopathy. Serial ECG tracings were taken showed fixed sign 
configuration without gap closure. The patient was managed in ICU 
as CHF and AF. For more details see (Table 3 and 4).

Case No. 11: A 75-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of fixed course 
and dizziness. The patient was acute hemiplegic. Hemiplegia was 
spontaneously relieved. Urgent brain CT was normal. Brain CT 
was repeated within 48 hours with no further abnormalities. The 
patient admitted to the ICU as a cerebrovascular accident (CVA). 
Echocardiography showed inferior hypokinesia. Serial ECG tracings 
were taken showed fixed sign configuration without gap closure 
The patient was managed in ICU as a transient ischemic attack 
(TIA). For more details see (Table 3 and 4).

Case No. 12: A 56-year-old married, carpenter, Egyptian male, 
presented to the ER with acute tachypnea of progressive course, 
orthopnea, and headache. The patient admitted to the ICU as CHF and 
hypertensive crises. Echocardiography showed global hypokinesia 
and dilated cardiomyopathy. Serial ECG tracings gradual and 
progressive sign configuration without gap closure (Figure 8). The 
patient was managed in ICU as CHF with hypertensive crises. For 
more details see (Table 3 and 4).

Figure 8: Serial ECG tracings showing LBBB in type I connect with progressive gap distance among inverted T-wave in aVL 
leads and an upright T-wave in aVF lead (green arrows) with decreasing the RR from A. tracing to D. tracing.

Case No. 13: A 48-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of fixed course, 
orthopnea, and headache. The patient admitted to the ICU as 
CHF and hypertension. Echocardiography showed left ventricular 

hypertrophy. Serial ECG tracings fixed sign configuration without 
gap closure. The patient was managed in ICU as CHF with 
hypertension. For more details see (Table 3 and 4).
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Case No. 14: A 90-year-old married, farmer, Egyptian 
male, presented to the ER with acute tachypnea of fixed course 
and headache. The patient admitted to the ICU as NSTEMI 
and hypertension. Echocardiography showed left ventricular 
hypertrophy. Serial ECG tracings fixed sign configuration without 
gap closure. The patient was managed in ICU as NSTEMI and 
hypertension. For more details see (Table 3 and 4).

Case No. 15: A 60-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of progressive 
course and chest pain. The patient admitted to the ICU as LBBB and 
chest pain. Echocardiography showed left ventricular hypertrophy. 
Serial ECG tracings gradual and progressive sign configuration 
without gap closure. The patient was managed in ICU as LBBB with 
chest pain. For more details see (Table 3 and 4).

Case No. 16: A 90-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of regressive 
course and chest pain. The patient admitted to the ICU as as LBBB 
with chest pain, AF, and hypertensive crises. Echocardiography 
showed left ventricular hypertrophy with hypokinesia. Serial 
ECG tracings regressive sign configuration without gap closure. 
The patient was managed in ICU as LBBB with chest pain, AF, and 
hypertensive crises. For more details see (Table 3 and 4).

Case No. 17: A 81-year-old married, housewife, Egyptian 
female, presented to the POC with acute tachypnea of fixed course 
and mild dizziness. Echocardiography showed left ventricular 
hypertrophy with hypokinesia. Serial ECG tracings fixed sign 
configuration without gap closure (Figure 9). The patient was 
managed conservatively as LBBB with Mobitz I. For more details 
sees (Table 3 and 4).

Figure 9: Serial ECG tracings showing LBBB with Mobitz I HB (Wenchbach phenomenon) (red arrows) after permanent pacing 
for CHB. They are showing type I connect with fixed gap distance among inverted T-wave in I and aVL leads and an upright 
T-wave in II and aVF leads (green arrows) with nearly fixed RR from A. tracing to D. tracing. There are old extensive anterior 
and inferior MI (blue arrows).

Case No. 18: A 68-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of regressive 
course and chest pain. The patient admitted to the ICU as acute 
STEMI and hypertension. Echocardiography showed inferior 
hypokinesia. Serial ECG tracings regressive sign configuration with 
gap closure. The patient was managed in ICU as an acute STEMI and 
hypertension. For more details see (Table 3 and 4).

Case No. 19: A 65-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of fixed course 
and chest pain. The patient admitted to the ICU as LBBB and chest 
pain. Echocardiography showed left ventricular hypertrophy and 

hypokinesia. Serial ECG tracings fixed sign configuration without 
gap closure. The patient was managed in ICU as LBBB with chest 
pain. For more details see (Table 3 and 4).

Case No. 20: A 49-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of fixed course 
and chest pain. The patient admitted to the ICU as AF with chest 
pain and hypertension. Echocardiography showed left ventricular 
hypertrophy and hypokinesia. Serial ECG tracings fixed sign 
configuration without gap closure. The patient was managed in ICU 
as AF with chest pain and hypertension. For more details see (Table 
3 and 4).

http://dx.doi.org/10.32474/JCCM.2020.01.000112


                                                                                                                                                          Volume 1 - Issue 3 Copyrights @ Yasser Mohammed Hassanain Elsayed.J Clin & Commun Med

Citation: Yasser Mohammed Hassanain E. Connected Aircraft Squadron Electrocardiographic Sign (Yasser Sign); An Index for Tachypnea 
in Specific T-Wave Abnormalities- A New Diagnostic, Therapeutic, and Prognostic Sign; Retrospective-Observational Study. J Clin & 
Commun Med 1(3)- 2020. JCCM.MS.ID.000112. DOI: 10.32474/JCCM.2020.01.000112.

69

Case No. 21: A 61-year-old married, housewife, Egyptian 
female, presented to the ER with acute tachypnea of regressive 
course and chest pain. The patient admitted to the ICU as LBBB 
with chest pain and hypertension. Echocardiography showed left 
ventricular hypertrophy and hypokinesia. Serial ECG tracings 
regressive sign configuration without gap closure. The patient was 
managed in ICU as LBBB with chest pain and hypertension. For 
more details see (Table 3 and 4).

Case No. 22: A 70-year-old married, housewife, Egyptian female, 
presented to the ER with acute tachypnea of regressive course 
and chest pain. The patient admitted to the ICU as hypertensive 

crisis and chest pain. Echocardiography showed left ventricular 
hypertrophy and hypokinesia. Serial ECG tracings regressive sign 
configuration without gap closure. The patient was managed in ICU 
as AF with a hypertensive crisis and chest pain. For more details see 
(Table 3 and 4).

Case No. 23: A 33-year-old married, teacher, Egyptian (Table 
3 and 4). Male presented to the POC with acute tachypnea of 
progressive course and chest pain. Serial ECG tracings progressive 
sign configuration with gap closure (Figure 10). Echocardiography 
showed no detected abnormalities. The patient was managed as 
hyperventilation syndrome. For more details see (Table 3 and 4).

Figure 10: Serial ECG tracings showing type III connect with progressive gap distance among inverted T-wave in V1 lead and 
an upright T-wave in V2 lead (black arrows) with increasing the RR from A. tracing to B. tracing.
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Case No. 24: A 48-year-old married, farmer, Egyptian male, 
presented to the POC for perioperative preparation with anxiety, 
acute tachypnea of progressive course and chest pain. Serial ECG 
tracings progressive sign configuration with gap closure (Figure 

11). Echocardiography showed no detected abnormalities. The 
patient was managed as hyperventilation syndrome. For more 
details see (Table 3 and 4).

Figure 11: Serial ECG tracings showing type III connect with progressive gap distance among inverted T-wave in V1 lead and 
an upright T-wave in V2 lead (black arrows) with increasing the RR from A. tracing to B. tracing.

Results, Findings, and Discussion
A. Age in the study: The range of age in the study was 24-90 
years with (mean: 63, median: 63.5, and mode: 90) (Table 3). 
The range of age in group I was 24-90 years. The range of age 
in group II was 48-76 years, and in group III was 33-48 years.

B. Sex: Predominant female sex was cleared. The percent of 
sex for female vs. male was 62.5% vs. 37.5% (15 vs. 9). The 

percent of sex in group I for female vs. male was 68.42% vs. 
31.58% (13 vs. 6), and in group II was 66.67 % vs.33.33% (2 
vs. 1), and male predominant in group III was 100% vs.0% (2 
vs. 0) (Table 3).

C. The average for respiratory rate (bpm): (Range 20-55, 
Mean 31.625, Median 30, and Mode 26) 

D. Oxygen saturation (pulse oximetry): (Range 86-99%, 
Mean 90.68%, Median 96%, and Mode 96%)

Table 5:  showing types of connect, the sign course during tachypnea, and the degrees.

Issue Number of cases Percentage %

Degrees

First degree: Presence of sign configuration (shared) 24 100

Second degree: Presence of approximation between target inverted and upright T-wave 4 16.67

Third degree: Presence of connect 8 33.33

Fourth degree: Presence of gap 6 25

Course

Progressive: Progressive approximation between the target inverted and upright T-wave. 7 29.17

Regressive: Regressive approximation between the target inverted and upright T-wave. 6 25

Intermittent: Intermittent approximation between the target inverted and upright T-wave. 2 8.33

Fixed: Fixed distance between the target inverted and upright T-wave. 9 37.5

Type of connect

Type I: Presence of connect among both lead I and II and lead aVL and aVF 18 75

Type II: Presence of connect between lead aVL and aVF 4 16.67

Type III Presence of connect between lead V1 and V2 2 8.33
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Figure 12: showing the percentage of associated risk factor in the study.

Conclusion and Recommendations
The sign description and interpretation:

a) The principles of “Connected Aircraft Squadron 
Electrocardiographic or Yasser Sign” and their interpretations 
are depending on the following (Figure 1 and Table 6): 

b)  T wave inversion in I or aVL or V1 leads.

c)  Upright T wave in II or aVF or V2 leads.

d) More deepen T-wave inversion in I or aVL or V1 leads 
during tachypnea or hyperventilation by repolarization 
abnormalities.

e) More pronounced T-wave in II, aVF leads by WPW 
syndrome pseudonormalization of T-waves.

f) Approximation of both inverted T-wave in lead I to an 
upright T-wave in lead II and inverted aVL to an upright T-wave 
in aVF leads or inverted T-wave in V1 lead with an upright 
T-wave in V2 lead.

g) The gap distance between the deepest point in inverted 
T-wave in I or aVL or V1 leads and the top point in an upright 
T wave in II or aVF or V2 leads are depending on the degree 
of tachypnea or hyperventilation which clinically assessed with 
respiratory rate.

h) The gap distance is showing no contact among the 
previous waves and leads after resolving the hyperventilation.

i) Just presence of contact without interlacing between 
inverted and an upright T-wave indicates the presence of 
tachypnea or hyperventilation.

j) An existence of interlacing area between inverted T 
and an upright T-wave indicates more severe tachypnea or 
hyperventilation to give like “ ◊ ” interlacing area as a tail of the 
airplane. 

k) Positive voltage criteria in limb leads in some above cases: 
R wave in lead I + S wave in lead III > 25 mm, R wave in aVL > 
11 mm, and S wave in aVR > 14 mm and false pathological Q in 
II and aVF leads giving wings of the airplanes.

l) T-wave alternans (or repolarization alternans) is rarely 
seen on ECG, and is defined as periodic beat to beat variation 
in the timing should be considered during sign interpretation.

m) The sum of previous points is the “Connected Aircraft 
Squadron Electrocardiographic or Yasser Sign” (Figure 1).

Morphologically, there four degrees for the sign were reported:

a) First degree: Presence of sign configuration (shared)

b) Second degree: Presence of approximation between the 
target inverted and an upright T-wave.

c) Third degree: Presence of connecting the target inverted 
and an upright T-wave

d) Fourth degree: Presence of gap interlacing both the target 
inverted and an upright T-wave (Figure 13, Table 6)
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Figure 13: showing the percentage of the degree in the study.

Table 6: showing the percentage of associated risk factor in the study (Figure 12).

Risk factor Number of cases Percentage %

a)  Hypertension (HTN) with left bundle branch block (LBBB) 9 37.5

b)  Hypertension (HTN) with ischemic heart disease (IHD) 3 12.5

c)  Hyperventilation syndrome (HVS) 2 8.33

d)  Cerebrovascular accident (CVA) 2 8.33

e)  Wolff-Parkinson-White (WPW) syndrome with hyperventilation syndrome (HVS) 2 8.33

f)  Right bundle branch block (RBBB) 2 8.33

g)  Idiopathic pulmonary fibrosis (IPF) with biventricular hypertrophy (BVH) 1 4.17

h)  Left bundle branch block (LBBB) 1 4.17

i)  Hypertension (HTN) with heart failure (HF) 1 4.17

j)  Left bundle branch block (LBBB) with ischemic heart disease (IHD) 1 4.17

Figure 14: showing the percentage of the type of connecting in the study.
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Depending on the type of connect between inverted and an 
upright T-waves for the affected leads, the sign can be divided into:

a) Type I: Presence of connecting among both I and II leads 
with aVL and aVF leads.

b) Type II: Presence of connecting between aVL and aVF 
leads. 

c) Type III Presence of connecting between V1 and V2 leads 
(Figure 14) 

Functionally, there four outcomes for the sign is base on the 
course of tachypnea:

a)  Progressive: it means progressive approximation between 
the target inverted and an upright T-waves.

b)  Progressive course indicates the presence of either 

progressive disease status or higher severity of the disease.

c)  A regressive: it means regressive approximation between 
the target inverted and an upright T-waves.

d)  Regressive course indicates the presence of either good 
therapeutic response or respiratory muscle fatigue.

e)  Intermittent: it means intermittent approximation between 
the target inverted and an upright T-waves.

f)  Intermittent course indicates fluctuation in the course of 
disease due to the presence of a precipitating factor.

g)  A fixed: it means a fixed distance between the target inverted 
and an upright T-waves.

h)  Fixed course indicates the presence of either stability in 
the course of the disease or severe respiratory muscle fatigue 
(Figure 15)

Figure 15: showing the percentage of the course in the study.

So, the sign can be classified into:

a)  Incomplete sign: if it includes either a first or second degree.

b)  Complete sign: if it includes either a third or fourth degree.

c)  Lastly, the connected aircraft squadron electrocardiographic 
sign is a new strong index for monitoring and follow up the 
tachypneic patients with specific T- waves changes in special 
leads in several cardiorespiratory patients.

d)  It is recommended to widen the research in this field. 
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