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Abstract 
Background: Atrial fibrillation (AF) and T wave inversion (TWI) are occasionally 
found on pre-operative electrocardiograms (EKG) of patients with long standing 
hypertension (HTN) associated with left ventricular hypertrophy (LVH). Each of 
these two pathologies, AF and LVH, can impose negative hemodynamic effects on 
the cardiac function. Case: We present a case of a patient with AF, TWI and long 
standing HTN that went into post-operative pulmonary edema. Conclusion: Even 
returning to base line poorly controlled hypertension, and even more so during a 
hypertensive crisis, their concurrent presence may inflict even more detrimental ef-
fect manifested by elevation of pulmonary venous pressure and pulmonary edema. 
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1. Introduction 

One of the most common serious cardiac dysrhythmias is atrial fibrillation. A condition 
that shares many risk factors as atrial fibrillation is diastolic dysfunction. Diastolic dys-
function can arise from chronic hypertension that had led to left ventricular hypertro-
phy. Diastolic dysfunction in itself has an impact on atrial structure and function, 
which may be pro-arrhythmic [1]. Preoperative hypertension is usually attributed to 
anxiety. It is known that hypertensive crisis can lead to extreme cardiac impairment [2]. 
This combined with AF and LVH with diastolic dysfunction may pose significant peri-
operative risk for complications. We present a case where a patient developed post-
operative flash pulmonary edema as a result of unrecognized significant diastolic dys-
function and uncontrolled hypertension. The only preoperative findings in this case 
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were lateral T-wave inversion accompanied with atrial fibrillation on EKG. 

2. Case Report 

A 74-year-old male presented to ambulatory surgical center for cystourethroscopy and 
lithotripsy. The patient had a history of hypertension, atrial fibrillation (AF), and 
non-insulin dependent diabetes mellitus. Preoperatively, patient vital signs were (HR 
77, BP 147/98, RR 18, and Temp 98.4) and the physical exam was within normal limits. 
EKG showed rate-controlled AF with TWI in the lateral leads (Figure 1). Induction 
was performed with fentanyl, propofol and etomidate. A supraglottic airway was placed 
and anesthesia was maintained with sevoflurane. The surgery lasted 90 minutes and 
intraoperative course was uneventful. Intraoperative fluid administration was 200 ml of 
Lactated Ringers’ solution.  

Two hours postoperatively, patient blood pressure progressively increased to his base 
line (poorly controlled) hypertension. There was a gradual decrease in oxygen satura-
tion, reaching a nadir of 88%, associated with bilateral rales and moderate dyspnea. 
This was additionally associated with an increase in blood pressure to 270/150, heart 
rate of 120. Patient was placed on facemask oxygen, and aggressively treated with furo-
semide and labetalol. An ABG, EKG, CXR was also obtained. ABG was PH 7.19/PCO2 
59/PO2 57, lactate 5.6. After treatment, EKG showed rate controlled AF with TWI, un-
changed from the preoperative EKG. Chest X-ray (Figure 2) and CT scan were consis-
tent with bilateral pulmonary edema. Patient was then transferred to the hospital where 
he was managed in their PACU. The patient was intubated due to worsening of respi-
ratory symptoms. After intubation, pink-tinged secretions were appreciated in the ET 
tube, consistent with pulmonary edema. Diagnostic tests were performed: cardiac en-  

 

 
Figure 1. Preoperative EKG showing atrial fibrillation and lateral lead T-wave inversions. 
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Figure 2. Postoperative Chest X-ray showing bilateral pulmonary edema. 

 
zymes and Brain Natriuretic Peptide were normal, echocardiogram showed EF 65%, 
bicuspid aortic valve, and minimal pericardial effusion. Patient responded well to di-
uretics and metoprolol and was successfully extubated the next day and discharged 
home on post- operative day five. 

3. Discussion 

Atrial fibrillation is the most common serious cardiac arrhythmia. Its prevalence starts 
at 0.5% in people ages 50 - 59, and doubles every decade of life to almost 9% in people 
80 - 89 [3]. Atrial fibrillation affects all four stages of ventricular filling. These include 
isovolumetric relaxation, early rapid filling, diastasis, and atrial systole. Diastolic dys-
function is a condition that shares many risk factors with atrial fibrillation, and preva-
lence also increases with age [4]. LVH with a strain pattern on EKG is likely to be asso-
ciated with a thick ventricle and likely to have diastolic dysfunction. Diastolic dysfunc-
tion in itself has an impact on atrial structure and function, which may be arrhythmo-
genic [1]. Diastolic dysfunction encompasses three basic problems: 1) impaired ventri-
cular lusitropy; 2) decreased ventricular compliance; and 3) increased atrial filling 
pressure. The degree of diastolic dysfunction is best assessed with echocardiogram. One 
methodology used to determine degree of diastolic dysfunction is the ratio of E/A 
waves, which is the ratio of early mitral inflow velocity to late ventricular filling velocity 
[5]. However, since the A wave is dependent on atrial kick, this method is unreliable in 
atrial fibrillation. Therefore in patients with atrial fibrillation the ratio of E/e’ is used, 
which is the ratio of early mitral inflow to early diastolic annular motion [5]. Superior-
ity of E/A versus E/e’ is unclear in the literature. 

The presence of coexisting atrial fibrillation and diastolic dysfunction from LVH in 
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the setting of poorly controlled hypertension can lead to flash pulmonary edema requir-
ing tracheal intubation. This was a diagnosis of exclusion as the other causes of pulmo-
nary edema were ruled out. Intraoperative fluid administration was limited to 200 mls 
and cardiogenic pulmonary edema was ruled out during the hospital course. Allergic 
reaction was ruled out due to the absence of hypotension, bronchospasm, and a cutane-
ous rash. In this patient the only evidence of diastolic dysfunction was the presence of 
T-wave inversions on EKG, which by itself is non-specific for diastolic dysfunction. 
However, it has been shown in limited studies that T-wave inversion is associated with 
increased odds of diastolic dysfunction in patients with preserved ejection fraction [6]. 

This patient’s baseline blood pressure was poorly controlled (BP 147/98). The patient 
started to have problems (decreased saturations) when his blood pressure approached 
his preoperative baseline that was also exacerbated by an increase in the heart rate. One 
of the postoperative goals is to have the BP within ±20% of baseline prior to discharge. 
In cases where the patient may have significant diastolic dysfunction, higher blood 
pressures may increase demand in a hypertrophic ventricle that already has increased 
demand, which can possibly lead to increased diastolic dysfunction. Therefore, it may 
be prudent to ensure that the patient’s blood pressure is kept lower than his preopera-
tive blood pressure by 10% - 20%. 

In this case, we saw a patient with poorly controlled hypertension who presented for 
ambulatory surgery that developed flash pulmonary edema during the post-operative 
course. Preoperatively, the only evidence of cardiac abnormalities was an EKG with con-
trolled AF and T-wave inversion in the lateral leads. The T-wave inversion suggests that 
this patient had diastolic dysfunction. Many times, preoperative elevations in BP are 
usually minimized and are considered secondary to anxiety. Therefore, our postoperative 
goal should have been to maintain his blood pressure below his preoperative value. We be-
lieve that the increase in blood pressure lead to a worsening in diastolic dysfunction, and 
that coupled with AF lead to pulmonary congestion, which lead to decrease saturations, 
which in turn lead to a sympathetic response. These events caused an additional increase in 
blood pressure and heart rate and that caused further diastolic dysfunction and flash pul-
monary edema. Severe hypertensive crisis have been known to cause pulmonary edema 
[2]. Secondary causes of pulmonary edema such as acute myocardial infarction and fluid 
overload were ruled out, and therefore we conclude that the constellation of atrial fibrilla-
tion, diastolic dysfunction, and hypertensive episode led to pulmonary edema. 

4. Conclusion 

In patients who present to ambulatory centers, often a full medical workup has not 
been done or may not be available. Therefore, we recommend that patients with atrial 
fibrillation and hypertension associated with T-wave inversions on EKG should have: 
1) strict perioperative blood pressure and heart rate control; 2) limited administration 
of fluids; and 3) adequate pain management in the recovery room to limit any hyper-
tensive episodes. Although the ACC guidelines would not recommend further cardiac 
evaluation, since the T-wave inversion with LVH has significant odds of diastolic dys-
function, it might be warranted to have an echocardiogram in patient with long stand-
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ing poorly controlled HTN and LVH, to gauge the extent of their diastolic dysfunction 
to alert the anesthesiologist of the importance of tight perioperative control of blood 
pressure and heart rate in these patients. 
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