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Background
About one percent of the population is affected by 
inappropriate sinus tachycardia. Little is known about this 
condition during pregnancy. Our objectives were to get a 
deeper understanding of the natural course of inappropriate 
sinus tachycardia in pregnancy and to investigate maternal 
and foetal outcomes.

Methods
Forty-two pregnant women with symptoms consistent with 
inappropriate sinus tachycardia were included in this 
observational cohort study and compared to 42 control 
pregnant women.

Results
No significant difference was found in age, twin pregnancy, 
diabetes, blood pressure, and hemoglobin level while the 
gravida of the inappropriate sinus tachycardia group was 
significantly lower than control (p-Value=0.002). The 
symptoms resolved in the majority (83%) of cases within 2 
weeks of delivery. Pregnant patients with inappropriate sinus 
tachycardia have higher unscheduled hospital visits (38.1 vs 
9.5%; p-Value=0.002) and induction of labor (45.2% vs 
23.8%; p-Value=0.039)

Conclusion
Hospital visits and induction of labor were higher in pregnant 
patients with inappropriate sinus tachycardia which may not 
be necessary with more emphasis should be on empathic care 
and patient education.
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Approximately one percent of the population is 
affected by the well-known but partially understood 
syndrome of inappropriate sinus tachycardia.1 Task 
force guidelines describe it as (1) heart rate that is 
more than 100 beats per minute at rest in sinus 
rhythm;(2) 24-hour mean heart rate of more than 90 
beats per minute;(3) no secondary causes; and (4) the 
presence of symptoms including 
palpitations.2 Exercise intolerance, shortness of 
breath, and palpitations may be very incapacitating 
despite the “benign” nature of inappropriate sinus 
tachycardia.1 In the literature, however, little is 
known about inappropriate sinus tachycardia during 
pregnancy including its development and 
management. Similarly knowledge is scarce about 
how inappropriate sinus tachycardia can affect fetal 
and maternal health in pregnant patients. 

Previous studies on inappropriate sinus tachycardia 
during pregnancy indicate that it is a rather common 
but underrecognized condition.3,4 To present, the 
literature has just two further case reports.5,6 In light 
of this, we attempted to investigate the fetal and 
maternal outcomes of patients with this syndrome 
through an observational cohort study.

MATERIALS AND METHODS

This prospective study was done between September 
2020 and May 2022 during which 42 women with 
symptoms consistent with inappropriate sinus 
tachycardia were referred to Ibn al-Bitar Specialized 
Center for Cardiac Surgery (Baghdad Iraq). A 
comprehensive diagnostic workup was performed 
before delivery to firmly establish the diagnosis 
according to the task force expert consensus.2 A 
control group of 42 pregnant patients was included. 
We exclude patients with a history of known 
inappropriate sinus tachycardia, hypertension, 
current use of beta-blockers or non-dihydropyridine 
calcium channel blockers (for the control), patient 
with heart failure, and renal failure or pulmonary 
hypertension, and any significant cardiopulmonary 
disease (for both groups). The research was 
authorized by the Local Medical Ethics Council and 
participants provided written informed consent.

A full medical history review and physical 
examination were undertaken, with an emphasis on 
the potential reasons for sinus tachycardia, including 
thyroid illness, medicines, and substances. All 
patients were examined for any evidence of 
hypovolemia (skin turgor, jugular venous pressure, 
and postural hypotension). A 12-lead ECG was used to 
detect tachycardia and establish its sinus origin to 

distinguish inappropriate sinus tachycardia from 
other supraventricular arrhythmias. Postural 
tachycardia syndrome (POTS) was ruled out since its 
symptoms are often exclusively triggered by 
orthostatic changes. Other potential causes like 
physiologic and psychological factors, panic attacks, 
and occult substance abuse were ruled out. Intensive 
investigation including thyroid function test, 
complete blood picture, C-reactive protein, 
Glomerular Filtration Rate (GFR), troponin level, 
plasma metanephrines, NT pro-BNP level, and 
echocardiography was done to exclude secondary 
causes.

Blood pressures were determined in both arms using 
a calibrated and automated blood pressure 
instrument (Contec ABPM50, Contec medical systems 
co., ltd) with the participant seated. Twenty-four 
hours Holter monitoring was done using Contec 
TLC5000 12-Channel Monitor (Contec medical 
systems co., Ltd).

Maternal outcomes were documented which include 
unscheduled hospital visits, induction of labor, 
cesarian section, antepartum/intrapartum bleeding, 
and post-partum bleeding. Fetal outcomes were 
documented which include preterm labor, postterm 
labor, fetal distress, meconium aspiration syndrome, 
APGAR7 at 1 minute, and APGAR at 5 minutes.

STATISTICAL ANALYSIS

A normally distributed continuous variables were 
represented as mean with standard deviation as a 
measure of dispersion and compared across groups 
using the unpaired Student's t-test. The Mann–
Whitney test was used to compare continuous, non-
normally distributed data and represented as median 
and interquartile range. Categorical variables were 
represented as a number (with percentages) and the 
Chi-Square test was used to compare groups. A p-
Value less than 0.05 was used as a threshold for 
statistical significance. Microsoft Office Excel 2019 
and Statistical Package for the Social Sciences (SPSS) 
Version 26.0 for Windows (SPSS Inc., Chicago IL, USA) 
were used for conducting the analysis.

RESULTS

CLINICAL PRESENTATION

A definitive diagnosis of inappropriate sinus 
tachycardia during pregnancy was established in 
forty-two ladies and all of them have palpitations at 
rest or on exertion with reduced exercise capacity. 
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The mean age at the time of presentation was 
23.35±7.63 years with gravida 2.94 [IQR 1.92-4.60] (39 
singletons, 3 twins). A detailed history indicated the 
development of symptoms during the index 
pregnancy at 20.86±5.68 weeks of gestation. 
Comparing the inappropriate sinus tachycardia and 
control groups, no significant difference was found in 
age, twin pregnancy, diabetes, blood pressure, and 
hemoglobin level while the gravida of the 
inappropriate sinus tachycardia group was 
significantly lower than control as shown in Table 1.

All participants have sinus rhythm with no 
pathological arrhythmias detected by resting 
electrocardiogram and Holter monitoring. The 
maximal documented rest heart rate was 
119.56±11.11 bpm in the inappropriate sinus 
tachycardia group vs 85.98±15.54 bpm in the control 
group with mean 24-h heart rates of 101.65±5.78 
bpm in the inappropriate sinus tachycardia group vs 
78.34±8.96 bpm in the control group as shown in 

Table 1. On Holter monitoring, diurnal heart rate 
fluctuation was retained, with a typical night drop 
with many daytime tachycardias (of variable 
duration).

Among the inappropriate sinus tachycardia group, 10 
patients (23.8%) described prominent cardiac 
symptoms outside of pregnancy with inappropriate 
sinus tachycardia already diagnosed out of pregnancy 
in 4 patients (9.5%). In patients with a history of 
inappropriate sinus tachycardia, the presenting 
symptoms during the index pregnancy were unique 
and new; they were not a continuation or worsening 
of earlier symptoms. Nineteen out of 31 multigravida 
women (>1) had a history of symptoms in previous 
pregnancies (61.3%). Beta-blockers were used in 12 
pregnant patients with inappropriate sinus 
tachycardia (28.6%). The symptoms resolved in the 
majority (83%) of cases within 2 weeks of delivery. 
Figure 1 shows these findings.
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IST, n=42 Control, n=42 p-value

Age, years 23.35±7.63 24.18±9.09 0.653

Gravida 2.94 [1.92-4.60] 4.52 [2.72-6.81] 0.002

Twin, n (%) 3 (7.1) 2 (4.8) 0.645

Diabetes, n (%) 2 (4.8) 3 (7.1) 0.645

Systolic BP, mmHg 108.38±8.71 109.82±6.71 0.397

Diastolic BP, mmHg 69.47±9.99 69.73±7.73 0.895

Hemoglobin, mg/dL 10.39±1.52 10.73±1.53 0.312

Maximum HR, bpm 119.56±11.11 85.98±15.54 <0.001

Holter Mean HR, bpm 101.65±5.78 78.34±8.96 <0.001

Abbreviations: n stands for Number; IST stands for inappropriate sinus tachycardia; BP stands for Blood Pressure; bpm stands 
for beats per minute; HR stands for Heart Rate

Table 1 Baseline characteristics of the two study groups

Figure 1 Characteristics of patients with inappropriate sinus tachycardia, %



MATERNAL AND FETAL OUTCOMES

Sixteen women (38.1%) with inappropriate sinus 
tachycardia had an unscheduled visit to the hospital 
on at least one occasion in comparison to 4 patients 
(9.5%) in the control group (p-Value=0.002).

No significant difference was found between the two 
groups regarding the rate of antepartum/
intrapartum and post-partum bleeding. During 
pregnancy, there were no maternal fatalities, cases 
of acute coronary syndrome or heart failure or 
thromboembolic, or hemorrhagic events.

There is a trend toward more Cesarian sections in the 
inappropriate sinus tachycardia group as compared 
to the control group which does not reach statistical 
significance (14 (33.3%) vs 7 (16.7%); p-Value=0.078). 
All cesarean sections were done for conventional 
obstetric reasons independent of the cardiac 
symptoms. The induction of labor was statistically 
higher (19 women; 45.2%); in comparison to the 
control group (10 patients; 23.8%) with a p-Value of 
0.039. No significant difference was found between 
inappropriate sinus tachycardia and control groups 
regarding the rate of preterm or post-term labor, 
fetal distress, meconium aspiration syndrome, and 
APGAR at 1 and 5 minutes as shown in Table 2.

 DISCUSSION

Our study demonstrates that pregnant women with 
inappropriate sinus tachycardia have lower gravida 
(which may be explained by a different personality 
traits and exaggerated response to emotional 

stress), more hospital admissions, and labor induction 
due to the poorly tolerable symptoms. An earlier 
study shares some of these findings but had a smaller 
sample size (19 patients) and lacks a control group, 
instead, it compares the findings to the background 
local and national rate.4

The inappropriate sinus tachycardia and control 
groups in this cohort generally have comparable 
characteristics. Given the small number of 
participating women, we acknowledge that care is 
required when assessing the relevance of the results.

The diagnosis of inappropriate sinus tachycardia 
based on task force guidelines 2 does not discriminate 
based on sex or the presence of pregnancy; thus, it 
may be used on pregnant women as in our cohort. 
Some may dispute this, arguing that the heart rate 
physiologic variations during pregnancy are more 
likely to cause sinus tachycardia at rest or exercise. 
Nevertheless we do not agree with that.

Hormones produced after conception cause vascular 
dilation and a decrease in peripheral arterial 
resistance. This is compensated by increasing the 
cardiac output to preserve an appropriate blood 
pressure (Cardiac output equal to stroke volume 
multiplied by heart rate). Stroke volume is enhanced 
by raising cardiac preload through fluid retention by 
the kidneys. Throughout pregnancy, the heart rate 
gradually rises by 10–20 beats per minute, from 
autonomic changes by baroreceptors, reaching a 
maximal heart rate in the last trimester.8–10 Less than 
10 percent of healthy pregnancies had heart rates 
greater than 100 beats per minute after 18 weeks of 
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IST, n=42 Control, n=42 p-value

Unscheduled Hospital Visit, n 
(%)

16 (38.1) 4 (9.5) 0.002

Induction of labor, n (%) 19 (45.2) 10 (23.8) 0.039

Cesarian Section, n (%) 14 (33.3) 7 (16.7) 0.078

Antepartum/Intrapartum 
Bleeding, n (%)

2 (4.8) 1 (2.4) 0.557

Post-Partum Bleeding, n (%) 3 (7.1) 4 (9.5) 0.693

Preterm Labor, n (%) 3 (7.1) 2 (4.8) 0.645

Post term Labor, n (%) 1 (2.4) 2 (4.8) 0.557

Fetal Distress, n (%) 1 (2.4) 0 (0) 0.314

Meconium aspiration 
syndrome, n (%)

0 (0) 1 (2.4) 0.314

APGAR at 1 minute 9.19±0.890 9.26±0.734 0.689

APGAR at 5 minutes 9.31±0.643 9.33±0.650 0.866

Abbreviations: n stands for Number; IST stands for inappropriate sinus tachycardia; APGAR stands for 
Appearance, Pulse, Grimace, Activity, and Respiration.

Table 2 Maternal and fetal outcomes in the study groups



gestation and over 105 beats per minute after 28 
weeks of gestation.[11–14] In the absence of an 
identified reason, we feel that a rest heart rate of 
more than 100 beats per minute during pregnancy 
should be regarded as abnormal. The usage of a mean 
heart rate higher than 90 beats per minute by 24-Hr 
Holter monitoring to diagnose inappropriate sinus 
tachycardia during pregnancy is not supported by 
evidence from studies that reported normal values 
specifically during pregnancy.

Most pregnant women in our study had symptoms 
only during pregnancy, with symptoms 
disappearance nearly immediately after delivery. In 
addition, around two-thirds of women had 
inappropriate sinus tachycardia-related symptoms 
during prior pregnancies with no symptoms out of 
pregnancy. This indicates that inappropriate sinus 
tachycardia during pregnancy may be a discrete 
condition.

Inappropriate sinus tachycardia during pregnancy 
may indicate an enhanced cardiac and autonomic 
physiological response in pregnancy, which is 
biologically acceptable. It is known that sympathetic 
tone increases and baroreceptor reflex sensitivity 
changes during pregnancy.15,16 Women who 
developed inappropriate sinus tachycardia during 
pregnancy may have hormonal variations similar to 
those reported during the menstrual cycle, which 
may exacerbate these changes.17 An increase in the 
HCN2 channel protein expression as reported in 
pregnant mice18 may explain the raised sensitivity of 
the sinus node to the enhanced sympathetic tone.

The foundation of management is good 
communication and empathetic care. Regarding 
particular approaches, there is less data related to 
inappropriate sinus tachycardia in pregnancy; 
however, many of the treatments used to manage it 
in non-pregnant adults may be used.

Among the recommendations for a healthy lifestyle 
are adequate water intake and exercise.19 These are 
useful in patients with postural orthostatic 
tachycardia and, given the number of similar 
physiological and clinical characteristics, may be used 
in women with inappropriate sinus tachycardia.20,21

It is possible to lower the sinus rate using 
pharmacological methods; however, it should be 
emphasized that this does not always result in 
symptom relief. Generally beta-blockers and non-
dihydropyridine calcium channel blockers (diltiazem 
and verapamil) were utilized as first-choice 
treatments. But the use of these medications is 
limited by adverse effects.22–24 Consequently 

ivabradine administered alone or with beta-blockers 
may alleviate symptoms, reduce heart rate, and 
improve patient tolerance.25–30

When prescribing during pregnancy, physicians are 
justifiably cautious. Labetalol has historically been 
the preferred beta-blocker during pregnancy, and its 
usage outside of the first trimester is not known to 
be detrimental. Bisoprolol, labetalol, metoprolol, and 
propranolol are classified as category C by the Food 
and Drug Administration (FDA). While atenolol 
should not be administered (category D). 
Breastfeeding is allowed if the mother is taking 
labetalol, metoprolol, or propranolol as stated by the 
American Academy of Pediatrics Committee on 
Drugs31, while atenolol is present in breast milk at a 
higher level and is not included in their list.

Calcium channel blockers (diltiazem and verapamil) 
are considered category C by FDA The American 
Academy of Pediatrics Committee on Drugs states 
that breastfeeding is possible if the mother is taking 
verapamil or diltiazem.31

Although not specifically categorized, the FDA 
indicates that ivabradine may induce fetal injury 
during pregnancy as shown in animal research and 
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SUMMARY BOX

Facts known about inappropriate sinus tachycardia 
during pregnancy

  ● About one percent of the population is affected 
by inappropriate sinus tachycardia.

  ● Little is known about this condition during 
pregnancy

  ● Knowledge is scarce about how inappropriate 
sinus tachycardia can affect fetal and maternal 
health in pregnant patients

New findings from this study

  ● The gravida of the inappropriate sinus tachycardia 
group was significantly lower than control (p-
Value=0.002).

  ● The symptoms resolved in the majority (83%) of 
cases within 2 weeks of delivery

  ● Pregnant patients with inappropriate sinus 
tachycardia have higher unscheduled hospital 
visits (38.1 vs 9.5%; p-Value=0.002) and induction 
of labor (45.2% vs 23.8%; p-Value=0.039)

  ● More emphasis should be on empathic care and 
patient education.



that its usage is not suggested during breastfeeding. 
Despite these warnings, ivabradine use during 
pregnancy has been reported to manage patients 
with inappropriate sinus tachycardia-induced 
cardiomyopathy.5,6

Sinus node ablation may be the most aggressive 
treatment option available. It is not always successful 
when applied to manage inappropriate sinus 
tachycardia in non-pregnant patients32–36 and has the 
added harm of fetal irradiation in pregnant patients. 
Ablation has been reported as a therapy for severe 
tachyarrhythmias in pregnant women that are not 
caused by inappropriate sinus tachycardia.37

Specifically for inappropriate sinus tachycardia in 
pregnancy, labor often resulted in symptom 
alleviation. Numerous studies in different 
populations have shown that labor induction at term 
is safe for both mother and child38–40, despite the fact 
that it is an intervention that not all women would 
prefer. All labor inductions were performed at term 
in our study. Given the “benign” prognosis of 
inappropriate sinus tachycardia, we emphasize the 
need for a conservative approach wherever feasible.

CONCLUSIONS

The pregnancies of women in this study were 
disrupted by many intolerable symptoms of exercise 
intolerance and palpitations with a higher incidence 
of labor induction and more unscheduled hospital 
visits. Inappropriate sinus tachycardia during 
pregnancy may constitute a unique arrhythmia, 
perhaps induced by an increased cardioautonomic 
reaction to pregnancy-related physiological changes. 
The emphasis of treatment should be on 
compassionate care, lifestyle modifications such as 
exercise and enough water intake, and patient 
education. Consider pharmacological treatments 
only for symptoms that are frequent and 
bothersome. We feel that this issue needs additional 
research with a higher sample number and longer 
follow-up; and investigation of therapeutic 
modalities. We anticipate that this publication will 
raise awareness of inappropriate sinus tachycardia 
during pregnancy.

ACKNOWLEDGMENTS

We gratefully thank the staff in Ibn al-Bitar 
Specialized Center for Cardiac Surgery for their 
support.

Malta Medical Journal, 2025; 37(1) 68

REFERENCES

1. Still A-M, Raatikainen P, Ylitalo A, et al. Prevalence characteristics and natural course of 
inappropriate sinus tachycardia. Europace 2005;7:104–12.

2. Sheldon RS, Grubb BP, Olshansky B, et al. 2015 heart rhythm society expert consensus 
statement on the diagnosis and treatment of postural tachycardia syndrome, inappropriate 
sinus tachycardia, and vasovagal syncope. Heart Rhythm 2015;12:e41-63.

3. Belham M, Patient C, Pickett J Inappropriate sinus tachycardia in pregnancy: a benign 
phenomena? BMJ Case Rep 2017;2017.

4. Sharp A, Patient C, Pickett J, Belham M. Pregnancy-related inappropriate sinus tachycardia: A 
cohort analysis of maternal and fetal outcomes. Obstet Med 2021;14:230–4.

5. Sağ S, Çoşkun H, Baran İ, Güllülü S, Aydınlar A Inappropriate sinus tachycardia-induced 
cardiomyopathy during pregnancy and successful treatment with ivabradine. Anatol J Cardiol 
2016;16:212–3.

6. Winum P-F, Cayla G, Rubini M, Beck L, Messner-Pellenc P. A case of cardiomyopathy induced by 
inappropriate sinus tachycardia and cured by ivabradine. Pacing and Clinical Electrophysiology 
2009;32:942–4.

7. Watterberg KL, Aucott S, Benitz WE, et al. The Apgar Score. Pediatrics 2015;136:819–22.

8. Carruth JE, Mirvis SB, Brogan DR, Wenger NK. The electrocardiogram in normal pregnancy. 
American Heart Journal 1981;102:1075–8.



Malta Medical Journal, 2025; 37(1) 69

9. Clapp JF, Capeless E Cardiovascular Function Before During and After the First and 
Subsequent Pregnancies. The American Journal of Cardiology 1997;80:1469–73.

10. Grindheim G, Estensen M-E, Langesaeter E, Rosseland LA, Toska K. Changes in blood pressure during 
healthy pregnancy: a longitudinal cohort study. Journal of Hypertension 2012;30:342–50.

11. Mahendru AA, Everett TR, Wilkinson IB, Lees CC, McEniery CM. A longitudinal study of 
maternal cardiovascular function from preconception to the postpartum period. Journal of 
Hypertension 2014;32:849–56.

12. Savu O, Jurcuţ R, Giuşcă S, et al. Morphological and functional adaptation of the maternal 
heart during pregnancy. Circulation: Cardiovascular Imaging 2012;5:289–97.

13. Loerup L, Pullon RM, Birks J, et al. Trends of blood pressure and heart rate in normal 
pregnancies: a systematic review and meta-analysis. BMC Medicine 2019;17:167.

14. Green LJ, Mackillop LH, Salvi D, et al Gestation-Specific Vital Sign Reference Ranges in 
Pregnancy. Obstet Gynecol 2020;135:653–64.

15. Jarvis SS, Shibata S, Bivens TB, et al. Sympathetic activation during early pregnancy in humans. 
The Journal of Physiology 2012;590:3535–43.

16. Leduc L, Wasserstrum N, Spillman T, Cotton DB. Barorefiex function in normal pregnancy. 
American Journal of Obstetrics and Gynecology 1991;165:886–90.

17. Minson CT, Halliwill JR, Young TM, Joyner MJ. Influence of the menstrual cycle on sympathetic 
activity, baroreflex sensitivity, and vascular transduction in young women. Circulation 
2000;101:862–8.

18. El Khoury N, Mathieu S, Marger L, et al. Upregulation of the hyperpolarization-activated 
current increases pacemaker activity of the sinoatrial node and heart rate during pregnancy in 
mice. Circulation 2013;127:2009–20.

19. Olshansky B, Sullivan RM Inappropriate sinus tachycardia. Journal of the American College of 
Cardiology 2013;61:793–801.

20. Fu Q, VanGundy TB, Galbreath MM, et al. Cardiac origins of the postural orthostatic 
tachycardia syndrome. Journal of the American College of Cardiology 2010;55:2858–68.

21. Winker R, Barth A, Bidmon D, et al. Endurance exercise training in orthostatic intolerance: a 
randomized, controlled trial. Hypertension 2005;45:391–8.

22. Cossú SF, Steinberg JS Supraventricular tachyarrhythmias involving the sinus node: Clinical and 
electrophysiologic characteristics. Progress in Cardiovascular Diseases 1998;41:51–63.

23. Femenía F, Baranchuk A, Morillo CA Inappropriate sinus tachycardia: current therapeutic 
options. Cardiology in Review 2012;20:8–14.

24. Lee RJ, Shinbane JS. Inappropriate Sinus Tachycardia. Cardiology Clinics 1997;15:599–605.

25. Ptaszynski P, Kaczmarek K, Ruta J, Klingenheben T, Wranicz JK. Metoprolol succinate vs. 
ivabradine in the treatment of inappropriate sinus tachycardia in patients unresponsive to 
previous pharmacological therapy. Europace 2013;15:116–21.

26. Cappato R, Castelvecchio S, Ricci C, et al. Clinical efficacy of ivabradine in patients with 
inappropriate sinus tachycardia: a prospective, randomized, placebo-controlled, double-blind, 
crossover evaluation. Journal of the American College of Cardiology 2012;60:1323–9.

27. Calò L, Rebecchi M, Sette A, et al. Efficacy of ivabradine administration in patients affected by 
inappropriate sinus tachycardia. Heart Rhythm 2010;7:1318–23.

28. E Kaplinsky Francesc Planas Comes L S V Urondo Francesc Planas Ayma. Efficacy of ivabradine 
in four patients with inappropriate sinus tachycardia: a three month-long experience based on 
electrocardiographic, Holter monitoring, exercise tolerance and quality of life assessments. 
Cardiology journal 2010.

29. Zellerhoff S, Hinterseer M, Felix Krull B, et al. Ivabradine in patients with inappropriate sinus 
tachycardia. Naunyn-Schmiedeberg's Archives of Pharmacology 2010;382:483–6.



Malta Medical Journal, 2025; 37(1) 70

30. Ptaszynski P, Kaczmarek K, Ruta J, Klingenheben T, Cygankiewicz I, Wranicz JK. Ivabradine in 
combination with metoprolol succinate in the treatment of inappropriate sinus tachycardia. 
Journal of Cardiovascular Pharmacology and Therapeutics 2013;18:338–44.

31. American Academy of Pediatrics Committee on Drugs: The transfer of drugs and other 
chemicals into human milk. Pediatrics 1994;93:137–50.

32. Gianni C, Di Biase L, Mohanty S, et al. Catheter ablation of inappropriate sinus tachycardia. 
Journal of Interventional Cardiac Electrophysiology 2016;46:63–9.

33. Jacobson JT, Kraus A, Lee R, Goldberger JJ Epicardial/endocardial sinus node ablation after 
failed endocardial ablation for the treatment of inappropriate sinus tachycardia. Journal of 
Cardiovascular Electrophysiology 2014;25:236–41.

34. Frankel DS, Lin D, Anastasio N, et al. Frequent additional tachyarrhythmias in patients with 
inappropriate sinus tachycardia undergoing sinus node modification: an important cause of 
symptom recurrence. Journal of Cardiovascular Electrophysiology 2012;23:835–9.

35. Callans DJ, Ren J-F, Schwartzman D, Gottlieb CD, Chaudhry FA, Marchlinski FE Narrowing of 
the superior vena cava–right atrium junction during radiofrequency catheter ablation for 
inappropriate sinus tachycardia: analysis with intracardiac echocardiography. Journal of the 
American College of Cardiology 1999;33:1667–70.

36. Vatasescu R, Shalganov T, Kardos A, et al. Right diaphragmatic paralysis following endocardial 
cryothermal ablation of inappropriate sinus tachycardia. Europace 2006;8:904–6.

37. Szumowski L, Szufladowicz E, Orczykowski M, et al. Ablation of severe drug-resistant tachyarrhythmia 
during pregnancy. Journal of Cardiovascular Electrophysiology 2010;21:877–82.

38. Stock SJ, Ferguson E, Duffy A, Ford I, Chalmers J, Norman JE Outcomes of elective induction 
of labour compared with expectant management: population based study. BMJ 2012;344:
e2838.

39. Darney BG, Snowden JM, Cheng YW, Jacob L, Nicholson JM, Kaimal A, et al. Elective induction 
of labor at term compared with expectant management: maternal and neonatal outcomes. 
Obstet Gynecol 2013;122:761–9.

40. Walker KF, Bugg GJ, Macpherson M, et al. Randomized Trial of Labor Induction in Women 35 
Years of Age or Older. New England Journal of Medicine 2016;374:813–22.


