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OLGU SUNUMU

A Transient Inferolateral ST-Segment Elevation 
on the Electrocardiogram Due to an Iatrogenic 
Left-Sided Pneumothorax After an Urgent 
Tracheostomy in a Patient with Metastatic 
Hypopharynx Cancer
Metastatik Hipofarenks Kanseri Olan Bir Hastada 
Acil Trakeostomi Sonrası Gelişen İyatrojenik Sol Taraf 
Pnömotoraksına Bağlı Gelişen Geçici Akut İnferolateral 
ST-Segment Elevasyonu

ABSTRACT

The presence of ST-segment elevation on the electrocardiogram alerts physicians in patients 
with chest pain. Emergency coronary angiography is usually performed in these patients. 
However, there are many conditions that cause ST-segment elevation on the electrocardio-
gram, such as pericarditis, hyperkalemia, Brugada syndrome, hypothermia, and early repolar-
ization. Pneumothorax is a rare complication of tracheostomy and its symptoms are sudden 
chest pain and dyspnea. Also, it has been known that pneumothorax may cause ST-segment 
changes on the electrocardiogram. We presented a transient inferolateral ST-segment 
elevation on the electrocardiogram due to an iatrogenic left-sided pneumothorax after an 
urgent tracheostomy in a patient with metastatic hypopharynx cancer and normal coronary 
angiogram.
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ÖZET

Göğüs ağrısı olan hastalarda elektr okar diyogr afid e (EKG) ST-segment yükselmesi varlığ
hekimler için uyarıcıdır. Bu hastalara genellikle acil koroner anjiyografi yapılmaktadır. Bununla 
birlikte, EKG’de ST-segment yükselmesine neden olabilecek perikardit, hiperkalemi, Brugada 
sendromu, hipotermi ve erken repolarizasyon gibi birçok klinik durum mevcuttur. 
Pnömotoraks, trakeostominin nadir bir komplikasyonudur ve semptomları ani gelişen göğüs 
ağrısı ve nefes darlığıdır. Ayrıca pnömotoraksın EKG’de ST-segment değişikliklerine neden 
olabileceği bilinmektedir. Biz de metastatik hipofarenks kanseri ve normal koroner 
anjiyografisi olan bir hastada acil trakeostomi sonrası gelişen iyatrojenik sol taraflı 
pnömotoraksa bağlı geçici akut inferolateral ST-segment yükselmesini sunduk.

Anahtar Kelimeler: Elektrokardiyografi, pnömotoraks, ST-segment yükselmesi, trakeostomi

ST-segment elevation is one of the most important electrocardiographic (ECG) find-
ings that should be evaluated urgently by physicians.1 This ECG finding, especially

with reciprocal changes, indicates acute ST-segment elevation myocardial infarction 
(STEMI) in a patient with typical anginal pain and/or cardiac arrest.1 However, a large 
number of clinical conditions can cause false-positive ST-segment elevation on the 
ECG, such as acute pericarditis, hyperkalemia, Brugada syndrome, Takotsubo cardiomy-
opathy, hypothermia, early repolarization, left bundle branch block, and left ventricular 
hypertrophy.2,3 However, they all have distinctive clues for differential diagnosis.3 Here, 
we present a transient inferolateral ST-segment elevation case due to an iatrogenic 
left-sided pneumothorax after an urgent tracheostomy in a patient with metastatic 
hypopharynx cancer.
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Case Report

A 57-year-old female patient with a history of metastatic 
hypopharynx cancer was admitted to our emergency depart-
ment with the complaints of progressively increasing short-
ness of breath, hoarseness, and cough for 1 week. The patient 
was alert and oriented with a Glasgow coma scale of 15. Her 
vital signs on admission were heart rate of 96 beats/min, blood 
pressure of 156/84 mmHg, respiratory rate of 38 breaths/min, 
oxygen saturation of 89%, and body temperature of 36.4°C. On 
physical examination, stridor could be heard easily and bilateral 

breathing sounds were coarse in the lungs. Cardiac auscultation 
was unremarkable. Basal ECG showed normal sinus rhythm with 
non-specific ST-T segment changes. The patient consulted to 
the otorhinolaryngology department and was diagnosed with 
bilateral vocal cord paralysis due to hypophayrnx mass. An urgent 
tracheostomy was planned to ameliorate the symptoms. In pre-
operative emergency cardiology consultation, transthoracic 
echocardiography (TTE) showed a normal left ventricular ejection 
fraction (LVEF) with no wall motion abnormalities. Soon after 
the tracheostomy operation, the patient’s respiratory distress 
worsened and new chest pain developed. The hemodynamic 
status of the patient suddenly deteriorated, and blood pres-
sure decreased to 68/42 mmHg. Also, prominent ST-segment 
changes were observed on the bedside monitor. A second ECG 
was obtained, which showed ST-segment elevation in leads 
II, III, aVF, and V3-V6 with reciprocal ST-T segment changes 
(Figure 1A). A preliminary diagnosis of acute inferolateral STEMI 

Figure 1. A-D.  (A) Electrocardiogram shows ST-segment elevation in leads II, III, aVF, and V3-V6 with reciprocal changes in lead I 
and aVL. (B) The resolution of ST-segment elevation after chest tube placement. (C) There is no obstructive disease in the right 
coronary artery and (D) in the left coronary artery system.

ABBREVIATIONS
ECG Electrocardiographic
LVEF	 Left ventricular ejection fraction
STEMI	 ST-segment elevation myocardial infarction
TTE	 Transthoracic echocardiography
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was made and preparations were started for urgent angiogra-
phy. In the meantime, a quick physical examination revealed 
that the breath sounds on the left lung were markedly decreased 
compared to the initial physical exam. Imaging with bedside TTE 
was attempted before the coronary angiography, but no car-
diac view could be obtained. These findings were deemed highly 
suggestive of an iatrogenic pneumothorax. Indeed, the diagno-
sis of left pneumothorax was confirmed with a portable chest 
x-ray (Figure 2A). Needle decompression followed by 18F chest
tube placement was performed urgently. After acute decom-
pression (Figure 2B), the clinical status of the patient improved
and ST-segment elevation on ECG was resolved (Figure 1B).
Therefore, the urgent coronary angiography was postponed.
Twenty-four-hour troponin I peaked at 128 ng/L (normal range:
0-23 ng/L) and LVEF was normal on control TTE. A coronary
angiography was performed 2 days after chest tube placement
and tracheostomy. It showed no significant obstructive disease
in major epicardial coronary arteries (Figure 1C and  D). The
patient’s clinic improvement continued, and the chest tube was
successfully removed after 9 days. The patient was discharged
from the hospital with tracheostomy with nearly normal lungs
after 4 weeks (Figure 2C).

Discussion

Tracheostomy is the gold standard therapy to open the airway 
in patients with advanced-stage larynx or pharynx cancers. 
Pneumothorax is a rare complication after percutaneous tra-
cheostomy and ECG changes are seen in approximately 25% of 
pneumothorax cases.4,5 Common ECG changes associated with 
pneumothorax include right axis deviation, reduced R-wave 
amplitude in precordial leads, QRS alterations, and T-wave 
inversions.6 Klin et al7 retrospectively reviewed ECG changes in 
young patients with spontaneous pneumothorax and reported 
that the ECG was abnormal in 12 patients (21%) and showed 
ST-segment elevation in 5 patients, inverted T waves in 
2 patients, incomplete right bundle branch block in 2 patients; 
poor R wave progression, left axis deviation, and low QRS volt-
age in 1 patient.7

There are a few reports of ST-segment elevation that mimics 
acute myocardial infarction in patients. Although most of these 
reports are in older patients with a medical history of coronary 
heart disease and chronic lung disease, ST-segment elevation 
mimicking STEMI was also reported in young patients without 
any medical history.5,7,8 In a case series, 1 patient was even mis-
diagnosed as acute anterior STEMI and received thrombolytic 

treatment.8 The mechanism of ST-segment elevation is not fully 
elucidated. It has been suggested that these changes result from 
myocardial ischemia secondary to hypotension and reduced 
coronary blood flow resulting from increased pulmonary vascular 
resistance with acute right ventricular strain.5,9,10

Our case did not have any cardiovascular or respiratory disease 
history. Although pneumothorax-induced ST-segment elevation 
was usually seen in anterior derivations in previously reported 
cases, inferolateral ST-segment elevation was observed in our 
patient. We considered that this may have developed due to cor-
onary hypoperfusion triggered by low diastolic pressure resulting 
from decreased venous return and increased intrathoracic pres-
sure. Correspondingly, ST-segment elevation resolved with the 
decompression of pneumothorax. In conclusion, this case illus-
trates that pneumothorax may mimic STEMI and ST-segment 
elevation due to pneumothorax should be considered in patients 
with a suggestive clinical picture.

Informed Consent: Informed consent was obtained from the patient for 
the publication of the case report and the accompanying images.

Peer-review: Externally peer-reviewed.

Author Contributions: Materials – M.D.G.; Data Collection and/or 
Processing – B.K.; Literature Search – İ.K.; Writing Manuscript – K.K.; 
Critical Review – E.U.

Declaration of Interests: All the authors declare no conflict of interest.

Funding: This study received no funding.

References
1. Frank M, Sanders C, Berry BP. Evaluation and management of ST-

segment elevation myocardial infarction in the emergency depart-
ment. Emerg Med Pract. 2021;23(1):1-28.

2. Salinski EP, Worrilow CC. ST-segment elevation myocardial infarc-
tion vs. hypothermia-induced electrocardiographic changes: a case
report and brief review of the literature. J Emerg Med.
2014;46(4):e107-e111. [CrossRef]

3. Aslanger  EK, Meyers  HP, Smith  SW. Recognizing elect​rocar​diogr
aphic​ally subtle occlusion myocardial infarction and differentiating
it from mimics: ten steps to or away from cath lab. Turk Kardiyol
Dern Ars. 2021;49(6):488-500. [CrossRef]

4. Matsumura S, Kishimoto N, Iseki T, Momota Y. Tension pneumo-
thorax after percutaneous tracheostomy. Anesth Prog.
2017;64(2):85-87. [CrossRef]

5. Alzghoul B, Innabi A, Shanbhag A, Chatterjee K, Amer F, Meena N.
Iatrogenic right-sided pneumothorax presenting as ST-segment
elevation: a rare case report and review of literature. Case Rep Crit
Care. 2017;2017:3291751. [CrossRef]

Figure 2. A-C.  (A) Chest x-ray after tracheostomy shows left-sided tracheostomy and white arrows indicate the edge of collapsed 
left lung. (B) Chest x-ray shows re-expansion ofthe left lung after needle decompression and white arrows indicate the chest tube 
line. (C) Chest x-ray on discharge shows nearly normal lungs.

Turk Kardiyol Dern Ars 2023;51(1):72-75 Karaüzüm et al. A Transient İnferolateral ST-Segment Elevation on the Electrocardiogram

https://doi.org/10.1016/j.jemermed.2013.08.122
https://doi.org/10.5543/tkda.2021.21026
https://doi.org/10.2344/anpr-64-02-07
https://doi.org/10.1155/2017/3291751


75

6. Krenke  R, Nasilowski  J, Przybylowski  T, Chazan  R. Electrocardio-
graphic changes in patients with spontaneous pneumothorax.
J Physiol Pharmacol. 2008;59(Suppl 6):361-373.

7. Klin B, Gueta I, Bibi H, Baram S, Abu-Kishk I. Electrocardiographic
changes in young patients with spontaneous pneumothorax: a ret-
rospective study. Medicine. 2021;100(30):e26793. [CrossRef]

8. Sanders A, Froude A, Probst F. Do we intervene inappropriately for
ST elevation? Emerg Med J. 2006;23(2):e10. [CrossRef]

9. Shiyovich  A, Vladimir  Z, Nesher  L. Left spontaneous pneumo-
thorax presenting with ST-segment elevations: a case report and
review of the literature. Heart Lung. 2011;40(1):88-91.
[CrossRef]

10. Brandão  RM, Gonçalves  ACMA, Brandão  RPM, De Oliveira  LF,
Nogueira AC, Kawabata VS. Transient elevation of ST-segment due
to pneumothorax and pneumopericardium. Autops Case Rep.
2013;3(1):63-66. [CrossRef]

Turk Kardiyol Dern Ars 2023;51(1):72-75Karaüzüm et al. A Transient İnferolateral ST-Segment Elevation on the Electrocardiogram

https://doi.org/10.1097/MD.0000000000026793
https://doi.org/10.1136/emj.2004.020537
https://doi.org/10.1016/j.hrtlng.2010.09.007
https://doi.org/10.4322/acr.2013.009



