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A rare sign of ischemia during exercise ECG:
PR interval lengthening in the recovery period

Egzersiz EKG sirasinda iskeminin nadir bir gostergesi:
Toparlanma doneminde PR araligi uzamasi
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Summary- Exercise electrocardiography (ECQG) is one of
the most commonly utilized tests in cardiology. Despite the
drawbacks, exercise ECG is widely preferred due to low
cost, standardization, and strong prognostic information.
A prolonged PR interval during recovery has recently been
proposed as an indicator of mortality. Herein, we report an
interesting case of a patient who presented with the com-
plaint of exertional dyspnea and exhibited PR lengthening
during the recovery period on the exercise ECG. The pa-
tient had a PR interval of 240 ms before exercise, which de-
creased to 160 ms at peak stress. However, during recov-
ery, the PR interval prolonged gradually, reaching 320 ms at
the second minute and persisting at that length until the end
of the recovery period. The patient achieved 87% of the age
predicted maximum heart rate, and experienced non-dis-
abling shortness of breath and a pressure sensation in the
chest, with no apparent ST segment depression. Recovery
parameters, including heart rate recovery and systolic blood
pressure recovery, were also within normal limits. The pa-
tient underwent coronary angiography with the suspicion of
CAD which revealed severe multi-vessel disease. This rare
case emphasizes the importance of PR lengthening in the
recovery period as a sign of severe ischemia, in addition to
other signs, such as prominent ST-segment changes, chro-
notropic incompetence, impaired hemodynamic response,
and poor exercise capacity during stress ECG evaluation.

Exercise electrocardiography (ECG) is a widely
utilized diagnostic tool due to its low cost, stan-
dardized assessment of ischemia, functional capacity,
and hemodynamic response. Recently, novel prog-
nostic parameters, such as the Duke Treadmill Score

Ozet- Egzersiz elektrokardiyografisi (EKG) kardiyoloji
pratiginde en yaygin kullanilan testlerden biridir. Egzersiz
EKG’nin bazi dezavantajlarina ragmen dusuk fiyati, stan-
dardizasyonu ve guclu prognostik degeri nedeniyle tercih
edilen bir tani yontemidir. Toparlanma doneminde PR arali-
ginda uzama son zamanlarda mortalitenin bir belirteci ola-
rak bildiriimektedir. Bu yazida, egzersiz dispnesi olan ve
efor testinin dinlenme ddoneminde belirgin PR araligi uza-
masi gelisen ilgin¢ bir olgu sunuldu. Egzersiz dncesinde
hastanin PR araligi 240 ms idi, egzersizin en yuksek duze-
yinde 160 ms’ye dustu. Toparlanma doneminde PR arahgi
asamali olarak 320 ms’ye kadar uzadi ve donemin sonuna
kadar bu sekilde surdu. Hasta ST-segmentinde belirgin bir
¢bkme olmadan, gbdguste sinirlayici olmayan bir baski ve
nefes darligi ile yasa gore hedef alinan maksimum kalp hi-
zinin %87’sine ulasti. Kalp hizinin toparlanmasi ve sistolik
kan basincinin duzelmesini igeren dinlenme parametreleri
normal sinirlar icerisindeydi. Hastaya koroner arter has-
talig1 suphesi ile koroner anjiyografi yapildi ve ciddi ¢ok-
damar hastaligi tanisi konuldu. Bu nadir olgu stres EKG
degerlendirmesi sirasinda zay|f egzersiz kapasitesi, bozul-
mus hemodinamik yanit, kronotropik yetersizlik ve belirgin
ST-segment degisimine ek olarak ciddi iskeminin bir isareti
olarak dinlenim agsamasinda PR araligi uzamasinin dnemi-
ni vurgulamaktadir.

(DTS), heart rate recovery, and systolic blood pres-
sure recovery, have garnered considerable interest,
in addition to, well-known predictors: ST-segment
changes, chronotropic incompetence, impaired hemo-
dynamic response, and poor exercise capacity.l'! Re-
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covery parameters, including abnormal heart rate re-
covery, systolic blood pressure recovery, and recurrent
or high-grade ventricular ectopy, provide additional
prognostic information, probably due to associations
with autonomic dysfunction.” Furthermore, an in-
creasing number of abnormal non-ST parameters, in-
cluding fitness, resting heart rate, chronotropic incom-
petence, and heart rate recovery, have been positively
correlated with higher mortality rates.™! These results
implicate the importance of recovery period and non-
ST parameters in the evaluation of exercise ECGs.

Herein, we report the interesting case of a patient
who demonstrated PR interval lengthening during the
exercise ECG recovery period, a rare prognostic sign.

CASE REPORT

A 70-year-old male patient complaining of exertional
dyspnea was admitted to the cardiology clinic at Rize
University. The patient had quit smoking 10 years
previously and had a 40 pack-year history of smok-
ing, as well as, diabetes mellitus for two years. His
current medications were aspirin and the oral anti-
diabetic, metformin. His physical examination was
normal except for hypertension (150/90 mmHg).
His electrocardiogram (ECG) revealed a first degree
atrioventricular (AV) block with a PR interval of 260
ms and delayed R wave progression in the precordial
leads. Echocardiography demonstrated normal left
ventricular systolic function and mild hypertrophy.
Blood chemistry values normal, except for slightly

increased fasting glucose (173, ..
mg/dl) and low-density cho- 4
lesterol (131 mg/dl). Accord-
ing to current recommenda-
tions, the patient underwent exercise ECG using the
standard Bruce protocol (Mortara Instrument, Inc.,
Milwaukee, USA) and achieved 87% of the age pre-
dicted maximum heart rate (APMHR) with a peak
heart rate of 131 beats per minute and a work load of
5.5 metabolic equivalents (METS). He complained of
non-disabling dyspnea and a pressure sensation in his
chest but had no apparent ST-segment depression. His
blood pressure values were 153/80 mmHg at the be-
ginning, 230/90 mmHg at peak exercise, and 212/85
mmHg during recovery. Interestingly, his PR interval
was 240 ms before exercise (Fig. 1) and shortened
to 160 ms at peak stress. However, during recovery,
the PR interval prolonged gradually up to 320 ms at
the second minute and persisted at that length until
the end of the recovery period (Table 1). The calcu-
lated DTS was 0, indicating an intermediate risk, and,
therefore, a coronary angiography was performed.
The coronary angiogram revealed severe multi-ves-
sel disease: proximal total occlusion of the left ante-
rior descending artery with good retrograde perfusion
from collaterals of the circumflex artery, proximal ste-
nosis of right coronary artery and stenosis of second
obtuse margin artery (Fig. 2). The patient underwent
coronary artery bypass graft surgery without compli-
cations during follow-up.

Atrioventricular
ECG  Electrocardiography
DTS  Duke Treadmill Score
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Figure 1. Strips during rest, peak stress, and the end of recovery demonstrating the PR
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Table 1. Hemodynamic parameters and PR interval during exercise ECG

At rest Peak exercise Recovery (1 min.) Recovery (2 min.)
Heart rate (beats/min) 81 131 102 95
Blood pressure (mmHg) 153/80 230/90 212/85 190/80
PR interval (ms) 240 160 240 320
rest, whereas during exercise, it maintains ventricular
DISCUSSION

A first-degree AV block, or prolongation of the PR in-
terval exceeding 200 ms, is a frequent finding in clini-
cal practice. The prolongation of the PR interval is
mainly due to decelerated conduction in the AV node
or, less commonly, in the His-Purkinje system. Prelim-
inary studies suggested that a first-degree AV block is
an innocent finding.y However, a recent study, from
the Framingham Heart Study over 20 years follow-up,
reported an increased risk of atrial fibrillation, pace-
maker implantation, and all-cause mortality associ-
ated with first-degree AV blocks."!

The PR interval shortens during exercise as a re-
sponse to the increase in heart rate, which returns to
normal values at rest. AV nodal conduction is con-
trolled by both the extrinsic autonomic system and
intrinsic mechanisms. Intrinsic modulation of AV
nodal physiology does not have a significant effect at

rhythm at a predetermined cycle length.[

The PR interval during exercise ECG has recently
been linked to cardiovascular mortality. PR intervals
of 1979 patients enrolled in the Finnish cardiovascular
study were measured at rest, and after one minute and
two minutes of recovery. The pre-exercise PR inter-
val was not prognostic after adjustment of cardiovas-
cular risk factors; however, a prolonged AV interval
at recovery was a significant predictor of mortality,
both as a continuous variable and when categorized as
>200 ms, over a four-year follow-up period.!"

Despite having a three vessel disease, our patient
did not demonstrate classical markers associated with
higher risk. The patient’s recovery parameters were
also normal. Only his DTS, a validated prognostic
indicator of mortality, predicted an intermediate risk.
Accordingly, the DTS seems to be more specific for
detecting left main disease, three vessel disease, and
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Figure 2. Still coronary angiography image from the patient demonstrating significant lesions in (A) the left and (B) right coro-
nary arteries. LAD: Left anterior descending; LMCA: Left main coronary artery; Cx: Circumflex artery; OM1: First obtuse mar-
ginal branch; OM2: Second obtuse marginal branch; RCA: Right coronary artery.
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two vessel disease involving the proximal left anterior
descending artery.® In addition, PR prolongation was
the only abnormal parameter during recovery.

The cause of PR prolongation during exercise
has not been previously clarified. We may speculate
that significant ischemia, degeneration of conduction
pathways, impaired intrinsic regulation of AV nodal
physiology, and autonomic dysfunction may play a
role. Regardless, this rare case emphasizes the impor-
tance of PR lengthening in the recovery period as a
sign of severe ischemia, in addition to signs such as
prominent ST segment changes, chronotropic incom-
petence, impaired hemodynamic response, and poor
exercise capacity during stress ECG evaluation.
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