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Most cardiac catheterizations for coro-
nary angiography are safe and routine. 

Rare are instances of dissection, arrhythmias, 
infarctions, perforations, or bleeding. Vagal 
responses are rare and can be quickly treated 
by removing the painful stimulus or emptying 
a full bladder.1 Atropine and fluids often suffice 
to return the patient to the status quo. How-
ever, vagal responses, while mostly benign, 
should never be neglected or overlooked as 

unimportant, or worse, ignored until a real 
disaster is present. Such could have been the 
case with the patient we worked with recently.

Patient Presentation
Our patient was a 71-year-old man who 

presented with progressive exertional dyspnea 
and was referred for cardiac catheterization 
due to a reduced left ventricular ejection frac-
tion of 40% with global hypokinesis noted on 

transthoracic echocardiography. He denied 
chest pain but described a marked decline in 
functional capacity over the preceding weeks. 
The patient had hypertension, hyperlipid-
emia, diabetes mellitus, and obesity. He was 
5 feet 3 inches tall and weighed 260 pounds 
(BMI ≈ 46), complicating vascular access.  

Left radial access for short patients (under 
5 feet 6 inches) is routine in our lab. Given 
his body habitus and difficulty with standard 
right radial access routes across the short and 
tortuous brachiocephalic trunk, the decision 
was made to proceed via left distal radial 
artery access, with his arm positioned across 
the abdomen for comfort of both the patient 
and the operators. It also permits working 
in our routine positions from the right side 
of the table.  

The patient’s initial blood pressure before in-
serting the catheters was about 100/70 mmHg. 
200 ml normal saline was running in during 
the beginning of the case. Initial diagnostic 
coronary angiography was performed using a 
5 French TIG catheter (Terumo Interventional 
Systems) without difficulty. Following the first 
contrast injections of the left coronary artery 
and while torquing the catheter to engage the 
right coronary artery (RCA), the patient com-
plained of left arm pain consistent with radial/
brachial artery spasm. Intravenous fentanyl 
and intra-arterial nitroglycerin were prepared 
and given. Following the administration of the 
vasodilator cocktail for radial painful spasm, 
the patient became more hypotensive and 
complained of lightheadedness. Another large 
fluid bolus was requested.

Clinical Deterioration and 
Electrocardiogram (ECG) Changes

Shortly thereafter, the patient developed 
worsening hypotension (blood pressure 60/40 
mmHg) and transient ST-segment elevation 
(STE) in the anterior leads (Figures 1-2) 
was noted. At no time did the patient have 
chest pain. Emergent fluid resuscitation and 
atropine (1.0 mg) were administered for the 
presumed vagal reaction. Coronary angiography 
was repeated to treat vasospasm if causative, 
but no spasm was present. Within minutes 
after restoration of the blood pressure (95/78 
mmHg), the patient’s ST-segment elevations 
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Figure 1. Electrocardiogram (ECG) at baseline 0904 hours (h). Note blood pressure (BP) is 
85/60 mmHg. Heart rate (HR) is 110 beats per minute (bpm).

Vagal responses, while mostly benign, should never be 
neglected or overlooked as unimportant, or worse, ignored until 
a real disaster is present.
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resolved spontaneously and returned to base-
line (Figure 3).    

We were surprised to see the STE come and 
go with the level of hypotension. No evidence 
of obstructive coronary artery disease, coronary 
dissection, or vasospasm could be found. The 
left and right coronary arteries were widely 
patent with no visible thrombus or spasm.

Discussion
This case illustrates a rare vasovagal or 

spasm-mediated hypotensive episode during 
cardiac catheterization with associated tran-
sient ST-segment elevations, possibly due 
to global myocardial ischemia in the setting 
of profound hypotension. The radial artery 
spasm, especially in the setting of distal access 
and arm positioning across the chest, likely 
was the inciting event leading to the patient’s 
discomfort, thus triggering a vagal response. 
The rapid resolution of hypotension and ECG 
changes with fluids and atropine supports 
this mechanism.

Vagal Effects During Cardiac 
Catheterization 

Vagal (parasympathetic) responses during 
cardiac procedures — often termed vasovagal 
reactions — are well documented. They are 
typically triggered by pain or discomfort (eg, 
from radial artery spasm), emotional stress 
or anxiety, or baroreceptor stimulation (eg, 
from catheter manipulation).  

Vagal responses can typically lead to bra-
dycardia, hypotension due to vasomotor re-
laxation/dilation, nausea, lightheadedness, or 
syncope associated with hypotension/brady-
cardia and positional low cardiac output.  It 
should be noted that in the elderly (>75 years) 
vasomotor-related hypotension without bra-
dycardia can occur and be missed as a vagal 
reaction responsive to atropine. 

The pathophysiology involves reflex activa-
tion of the vagus nerve, often due to afferent 
stimulation from the heart or vascular struc-
tures, which produces peripheral vasodilation 
and bradycardia, leading to transient hypoten-
sion. In some cases, coronary vasospasm or 
global myocardial hypoperfusion can result 
in transient ST-segment changes, even in the 
absence of fixed obstructive disease.

Figure 2. ECG after patient complained of arm pain at elbow. ST-elevation (STE) is evident in 
the anterior leads. Time is 0908h. Note: The BP is 65/50 mmHg. HR is 120bpm.

Figure 3. ECG after resolution of arm pain at elbow, hypotension and STE. No BP tracing at 
this moment, but the record shows BP 90/60 mmHg. No further STE is evident, but the pa-
tient did have transient atrial fibrillation. Time is  0910h.  

Several reports note that pain from radial spasm, particularly 
during left distal access, can trigger reflex sympathetic or 
vagal responses. This may be exacerbated by sedation, patient 
positioning, or inadequate analgesia.3
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A Rare Association of ST Elevation, 
Normal Coronary Arteries, and a Vagal 
Response

While ST elevation can often be seen during 
a cardiac catheterization, it is usually related 
to a true coronary obstruction or frank coro-
nary vasospasm. At that time, the angiogram 
usually reveals the cause. It is very rare for 
STE to occur with normal coronary arteries 
without vasospasm. In the current case re-
port, STE was attributed to subendocardial 
ischemia from vagally mediated hypotension 
and possible coronary vasospasm.

Numerous cases in the cath lab describe 
transient coronary spasm induced by catheter 
manipulation, contrast injection, or auto-
nomic imbalance.2 Spasm often resolves with 
intracoronary nitroglycerin. Several other 
mechanisms related to STE in the cath lab 
are summarized in Table 1. Several reports 
note that pain from radial spasm, particularly 
during left distal access, can trigger reflex 
sympathetic or vagal responses. This may be 
exacerbated by sedation, patient positioning, 
or inadequate analgesia.3

Clinical Implications
Recognizing the causes of ST elevation 

during catheterization is critical, particularly 

when hypotension or bradycardia are concur-
rent. Once confirmed that STE is not due to 
coronary occlusion, avoid premature initiation 
of percutaneous coronary intervention, and 
provide supportive therapy with fluids and 
atropine. Reassurance (for the lab, mostly) is 
often helpful. Consider intracoronary vasodi-
lators to rule out dynamic or recurrent spasm 
that might have been overlooked.

The Bottom Line
Transient ST elevation during catheterization 

with normal coronary arteries is a rare but 
recognized phenomenon, in this case due to 
vagal activation with hypotension and possible 
transient vasospasm. Prompt recognition of 
vagal physiology, especially in the context of 
hypotension and patient discomfort, can pre-
vent unnecessary interventions and improve 
patient safety.

Moreover, in patients undergoing left distal 
radial access, particularly with challenging 
body habitus, vigilance is warranted for vas-
cular spasm and associated hemodynamic 
complications. Awareness of atypical presen-
tations of transient STE during catheterization 
is essential to avoid unnecessary interven-
tion in the setting of normal coronaries. n 
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TABLE 1. Causes of ST-Elevation 
(STE) in the cath lab.

Coronary vasospasm (variant or 
Prinzmetal angina)

Transient global ischemia due to 
hypotension

Microvascular dysfunction

Myocarditis

Takotsubo cardiomyopathy

Technical artifact (rare)

Vagal-induced coronary vasospasm 
or global ischemia.

Prompt recognition of vagal physiology, especially in the 
context of hypotension and patient discomfort, can prevent 
unnecessary interventions and improve patient safety. In 
patients undergoing left distal radial access, particularly with 
challenging body habitus, vigilance is warranted for vascular 
spasm and associated hemodynamic complications.


