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Case report: Anxiety and depression as initial symptoms in a patient with acute hypoxia and patent foramen ovale









 


	
	
TYPE Case Report
PUBLISHED 22 August 2023
DOI 10.3389/fpsyt.2023.1229995






Case report: Anxiety and depression as initial symptoms in a patient with acute hypoxia and patent foramen ovale

Xiaoyan Zhai1, Ronghong Jiao2, Aihua Ni1 and Xueyi Wang3*


1Department of Clinical Psychology, Hebei General Hospital, Shijiazhuang, China

2Department of Ultrasound, Hebei General Hospital, Shijiazhuang, Hebei, China

3Psychiatric Department of The First Hospital of Hebei Medical University, Institute of Mental Health of Hebei Medical University, Shijiazhuang, Hebei, China

[image: image2]

OPEN ACCESS

EDITED BY
 Vsevolod Konstantinov, Penza State University, Russia

REVIEWED BY
 Andy R. Eugene, Medical University of Lublin, Poland
 Vince Hooper, Prince Mohammad bin Fahd University, Saudi Arabia

*CORRESPONDENCE
 Xueyi Wang, ydyywxy@163.com 

RECEIVED 27 May 2023
 ACCEPTED 07 August 2023
 PUBLISHED 22 August 2023

CITATION
 Zhai X, Jiao R, Ni A and Wang X (2023) Case report: Anxiety and depression as initial symptoms in a patient with acute hypoxia and patent foramen ovale. Front. Psychiatry 14:1229995. doi: 10.3389/fpsyt.2023.1229995

COPYRIGHT
 © 2023 Zhai, Jiao, Ni and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

The prevalence of patent foramen ovale (PFO) is 15–35% among adults. The role of right-to-left shunting through the PFO, anxiety, depression, and hypoxemia in the systemic circulation remains poorly understood. Herein, we present the case of a 52-year-old woman with no heart or lung disease, who was admitted due to anxiety for 5 months and had symptom exacerbation with dizziness for 4 days and presented with cyanosis. She was noted to have acute hypoxemia, with an oxygen saturation of 94.48% on room air, and arterial blood gas showed an oxygen tension of 65.64 mmHg. Agitated saline contrast echocardiography showed right-to-left shunting due to PFO. Arteriovenous fistula, pneumonia, pulmonary embolism, pulmonary hypertension, congestion peripheral cyanosis, ischemic peripheral cyanosis, and methemoglobin were excluded. Additionally, the patient improved by taking Paroxetine, Oxazepam, and Olanzapine. Her oxygen tension returned to 90.42 mmHg, and her symptoms resolved. In the case of severe anxiety and depression, right-to-left shunting through the PFO may cause acute systemic hypoxemia via a flow-driven mechanism, occasionally manifesting as cyanosis. When anxiety improved, hypoxia also improved. Thus, the treatment of anxiety and depression seems effective in improving hypoxemia. Notably, this is a rare report, and we hope to draw the attention of psychosomatic specialists, psychiatrists, and clinicians to seek the relationship between anxiety appearing as acute stress and PFO. This may be a new therapeutic method for treating severe anxiety disorder.
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1. Introduction

Anxiety disorders are the most common type of mental illness in China (1). High prevalence, comorbidity, and chronicity led the WHO to rank anxiety disorders as the ninth biggest health-related cause of disability (2). Notably, environmental factors (3) and genetic factors (4) influence the risk of anxiety disorders. Many brain imaging studies have also shown structural alterations in anxiety disorders within the medial temporal, prefrontal cortex, and cingulate regions (5, 6). However, we are uncertain of how it happened and whether there were any substances passed via certain channels, causing anxiety disorder.

Usually, the venous system’s thrombi, air, fat, and other emboli cannot pass through the pulmonary circulation. It will not enter the systemic circulation to cause embolism unless abnormal channels in the heart (such as patent foramen ovale) exist. Patent foramen ovale (PFO) is a common defect of the interatrial septum, with an incidence of 15–35% in the adult population (7). Most people with PFO are completely asymptomatic throughout life (8). The left atrial pressure is usually higher than the right, preventing blood flow against the gradient (9). However, when a patient suddenly coughs, takes a deep breath, or performs a Valsalva maneuver, the right atrial pressure is higher than the left atrial pressure, and a right-to-left shunt occurs at the atrial level. Furthermore, the embolus can enter the left heart directly without passing through the lungs, thus leading to unknown causes of embolism, stroke, and other diseases. In some subjects, it can be associated with stroke or transient ischemic attacks due to paradoxical embolization (10), migraine with aura (11), decompression sickness (12, 13), or hypoxemic medical conditions[9]because of its right-to-left shunting. Furthermore, anatomic and physiologic changes may increase right-to-left shunting, resulting in more severe hypoxemia (14). Transesophageal echocardiography with the addition of agitated saline contrast and appropriately performed provocative maneuvers is considered the gold-standard imaging modality for identifying an intracardiac shunt, especially patent foramen ovale (15).

Herein, we report a unique and interesting case of acute systemic hypoxemia caused by right-to-left shunting through the PFO in a patient with severe anxiety and depression.



2. Case report

A 52-year-old woman was admitted due to anxiety and depression for 5 months and symptom exacerbation with dizziness for 4 days (Table 1). She felt high work stress 5 months previously, then the symptoms occurred. Symptoms reported included upset, restlessness, nervousness, worry, apprehension, being easily frightened, gloom, loss of energy, decreased interest, insomnia, tension headache, shortness of breath, dizziness, nausea, and poor appetite. Thus, it was diagnosed as anxiety and depression. The patient felt better when administered venlafaxine 225 mg once a day. However, the abrupt discontinuation of the drug happened 4 days previously, and the patient subsequently experienced dizziness, nausea, vomiting, sweating, nervousness, fear, increased anxiety, and progressive shortness of breath. She had no previous history of psychiatry, hypertension, diabetes mellitus, or coronary artery disease. No smoking or drinking habits were reported, and no family history of mental illness was reported. Furthermore, there were no positive signs on the cardiopulmonary, abdominal, and nervous systems. Notably, the mental health examination demonstrated that the patient was nervous, her eyebrows constricted, but there was no history of hallucinations or delusions.



TABLE 1 The patient’s disease course and timeline.
[image: Table1]

However, she presented with cyanosis and was found to be hypoxic, with an oxygen saturation of 94.48% on room air. The arterial blood gas showed an oxygen tension of 65.64 mmHg. Routine blood tests, biochemistry, ESR, thyroid function, cortisol, female tumor examination, chest CT, ultrasound of deep and intermuscular veins of both lower limbs, and Holter monitor were normal. D-dimer quantitation was 0.6 mg/L (0–0.55), and prolactin was reported as 42.86 ng/mL. Echocardiography: mild aortic, mitral, and tricuspid regurgitation. Agitated saline contrast echocardiography was positive (RLS grade 1; Figure 1). Transesophageal echocardiography showed a fossa ovoid fissure, approximately 0.9 mm wide (occasionally stellate shunt; Figures 1B,C). Additionally, an MRI image showed bilateral frontal lobe chronic small ischemic focus (Figure 2), and MRA results were normal. EPQ: P 62, N 46, E 64, L 44. SCL-90: the total score was 205, the number of positive symptoms was 65, anxiety was 2.9, phobia was 2.67, somatization was 2.33, psychosis was 1.9, obsessive–compulsive was 2.4, depression was 2.38, and other symptoms were 2.57. HAMA:26, HAMD24:31. These indicated that the patient had severe anxiety and depression accompanied by hypoxemia. Medical history, along with symptoms, signs, and examination showed that hypoxemia and cyanosis were not caused by arteriovenous fistula, pneumonia, pulmonary embolism, thrombophlebitis, pericarditis, right heart failure, severe shock, Raynaud’s disease, occlusive vasculitis, methemoglobin due to nitrite, sulfur-containing drug intake, or ampicillin poisoning. Acute nausea and vomiting may have been related to venlafaxine’s sudden withdrawal. Therefore, the patient was diagnosed with anxiety disorder, depressive episodes, and hypoxemia (ICD-10). As a result, she was prescribed paroxetine and oxazepam to improve her anxiety, depression, and insomnia. Olanzapine can improve physical symptoms such as nausea and vomiting and help to improve insomnia, anxiety, and depression (16). Meanwhile, oxygen inhalation was carried out. When other structural abnormalities or pathological changes in the lungs and heart were ruled out, we found the patient suffered from PFO (Figure 1). Interestingly, only 2 days later, when insomnia, shortness of breath, nausea, dizziness, and anxiety symptoms improved, PaO2 increased to 89.47 mmHg. Furthermore, cyanosis disappeared, and D-dimer returned to normal (as is widely understood, a hypercoagulable state is associated with severe anxiety (17)). Thus, we stopped oxygen inhalation, and PaO2 did not decrease (Table 1). Based on the above results, we speculated that physical stress (nausea, shortness of breath, etc.) and emotional stress are major stressors for patients, leading to cyanosis and acute, transient hypoxia due to increased right-to-left shunt. When anxiety, depression, nausea, and other stressors were relieved, the right-to-left shunt may have been small, and acute hypoxia was eventually improved. Six months later, the patient insisted on low oral doses of paroxetine and olanzapine, felt stable, and no longer appeared to present with cyanosis or hypoxia.
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FIGURE 1
 (A) Agitated saline contrast echocardiography showed that the maximum number of bubbles in a single frame was less than 10 bubbles (RLS 1) in three cardiac cycles after the Valsalva maneuver. (B) Two-dimensional echocardiography of the transesophageal heart showed that there was a 0.9 mm wide fissure echo in the middle ovoid fossa of the atrial septum. (C) Three-dimensional echocardiography of the Transesophageal Heart: After the Valsalva maneuver, the width of the ovoid fossa of the atrial septum was approximately 0.9 mm (star-like shunt was occasionally seen).
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FIGURE 2
 MRI T2 flare showed bilateral frontal lobe chronic small ischemic focus.




3. Discussion

Our study reports a rare and interesting case of PFO-associated acute systemic hypoxemia presenting with cyanosis induced by severe anxiety and depression. When people are exposed to stressors, such as painful stimulation, either physically or from the environment, many measurement studies report increased stress responses in people with anxiety disorders versus controls (3). As in this case report, sudden withdrawal caused nausea, an acute stress event, and increased anxiety. Thus, the patient presented with increased anxiety, shortness of breath, cyanosis, and so on. When anxiety improved, anoxia also improved quickly. Notably, this may be associated with a flow-driven or pressure-driven mechanism (14). This case highlights an important point: right-to-left shunting through a PFO could cause severe systemic hypoxemia and cyanosis. It may also be caused by severe anxiety, and depression appears as acute stress. Thus, these triggered us to hypothesize that stress may cause or aggravate the right-to-left shunt through a PFO. This case also highlights the importance of considering underlying medical conditions when evaluating patients with psychiatric symptoms. Thus, clinicians should maintain a high index of suspicion for underlying medical conditions. Notably, this case report underscores the significance of a comprehensive evaluation of patients with anxiety and depression. Furthermore, clinicians should consider the possibility of underlying medical conditions, including cardiovascular abnormalities, even in the absence of typical symptoms. Therefore, early recognition and appropriate management can likely improve outcomes and resolve psychiatric symptoms.

Patent foramen ovale is a remnant of fetal circulation (7). Hemodynamic or anatomic changes can cause right-to-left shunting through the PFO via pressure-driven or flow-driven mechanisms (18). Additionally, PFO-associated hypoxemia occurs when deoxygenated venous blood from the right atrium enters and mixes with oxygenated arterial blood in the left atrium (19). This phenomenon is commonly associated with pulmonary pathologies such as chronic obstructive pulmonary disease, obstructive sleep apnea (14), and platypnea-orthodeoxia syndrome (20). Notably, patients with a right-to-left shunt may have profound hypoxemia that is out of proportion to underlying primary lung disease, even with no pneumonia, pulmonary embolism, pulmonary hypertension, or arteriovenous fistula (18, 21). We infer that acute stress-induced dysautonomia may also play an important role. Acute stress due to sudden withdrawal and aggravation of anxiety leads to autonomic dysfunction. Consequently, dysautonomia causes changes in pressure-driven or flow-driven mechanisms, exacerbating the right-to-left shunt. Paroxetine, belonging to the selective serotonin reuptake inhibitors, is used to improve anxiety and depression (22). Oxazepam is a short-acting benzodiazepine anxiolytic used to treat alcohol withdrawal and manage anxiety disorders and tension (23). Olanzapine belongs to the second-generation antipsychotics and affects the serotonin, dopamine, adrenaline, histamine, and muscarinic systems. Apart from dealing with delirium, it includes the management of nausea, vomiting, and loss of appetite (16). When these pharmacotherapies worked, there was an overall improvement in stress, dysautonomia, flow-driven or pressure-driven mechanisms due to right-to-left shunt, and hypoxia. Furthermore, the patient no longer needed supplementary oxygen.

One theory suggests that the brain-heart axis connects frontal and limbic brain regions to the brainstem and periphery via the autonomic nervous system (24). The density of the sympathetic nervous system varies from the atria to the ventricles and from the bottom of the heart to the apex. The sympathetic nervous system of the atria was the densest (25, 26). Thus, we inferred that acute stress leads to dysautonomia and that the atrial autonomic nerves are densely packed, making it possible for the right-to-left shunt to worsen. Notably, when physical and/or psychological stress improved, autonomic dysfunction was improved, right-to-left shunt was controlled, and hypoxia was improved. Similarly, Takotsubo syndrome, also caused by acute stress, mediates the stress response in the central and autonomic nervous systems (27). Additionally, acute stressors induce brain activation, increasing the bioavailability of cortisol and catecholamine (28). Therefore, multiple mechanisms lead to myocardial damage and subtle ongoing cardiac dysfunction (29). Hypoconnectivity of central brain regions is associated with autonomic functions and regulation of the limbic system (28). Furthermore, this case showed the bilateral frontal lobe’s chronic small ischemic focus (Figure 2). Anxiety may be related to the prefrontal regions in the neuroimaging findings (30). As such, this may be the connection between the brain and heart.

Another theory suggests that some substances may be transmitted through the PFO. Migraine can be triggered by the passage of serotonin through the PFO, hence avoiding the metabolic transformation in the lungs and gaining entry to the systemic circulation at a higher concentration, causing ischemia, cortical irritability, depression, and/or migraine (31). Compared with healthy controls, children and adolescents with migraines are at higher risk of anxiety and depression symptoms (32). This indicates that anxiety, depression, and migraine may have similar mechanisms.

To our knowledge, such a shunting mechanism and theory have never been reported in patients with acute systemic hypoxemia, right-to-left shunting, severe anxiety, and depression. The cause and pathogenesis of anxiety and depression in PFO cases remain to be understood. This may be an implication for psychiatrists, specialists in psychosomatic medicine, internists, pulmonologists, and cardiologists. Furthermore, patent foramen ovale may profoundly affect the mechanism of anxiety and depression. It may present a new avenue for the exploration of the relationships between psychology and medicine. However, additional research is needed in the future to support these findings. We need to conduct larger studies involving a more diverse population to validate the findings and establish a stronger correlation between anxiety and PFO. Prospective studies and controlled trials are necessary to determine the underlying mechanisms and causality.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Hebei General Hospital and complied strictly with ethical requirements. Ethics Review No. (2023) scientific ethics no. (59). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article. Written informed consent was obtained from the participant/patient(s) for the publication of this case report.



Author contributions

XW and AN contributed to the conception and design of the study. RJ provided the images. XZ wrote the manuscript. All authors contributed to the manuscript revision, and read and approved the submitted version.



Acknowledgments

The authors thank AiMi Academic Services (www.aimieditor.com) for English language editing and review services.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Huang,Y, Wang,Y, Wang,H, Liu,Z, Yu,X, Yan,J , et al. Prevalence of mental disorders in China: a cross-sectional epidemiological study[J]. Lancet Psychiatry. (2019) 6:211–24. doi: 10.1016/S2215-0366(18)30511-X 

 2. Penninx,BW, Pine,DS, Holmes,EA, and Reif,A. Anxiety disorders. Lancet. (2021) 397:914–27. doi: 10.1016/S0140-6736(21)00359-7 

 3. Marin,MF, Hammoud,MZ, Klumpp,H, Simon,NM, and Milad,MR. Multimodal categorical and dimensional approaches to understanding threat conditioning and its extinction in individuals with anxiety disorders[J]. JAMA Psychiat. (2020) 77:618–27. doi: 10.1001/jamapsychiatry.2019.4833 

 4. Domschke,K, and Gottschalk,MG. Genetics of anxiety and stress-related disorders-toward a bottom-up cross-disorder psychopathology[J]. JAMA Psychiat. (2019) 76:889–90. doi: 10.1001/jamapsychiatry.2019.0998 

 5. Fonzo,GA, and Etkin,A. Affective neuroimaging in generalized anxiety disorder: an integrated review[J]. Dialogues Clin Neurosci. (2017) 19:169–79. doi: 10.31887/DCNS.2017.19.2/gfonzo 

 6. Wu,Y, Zhong,Y, Ma,Z, Lu,X, Zhang,N, Fox,PT , et al. Gray matter changes in panic disorder: a voxel-based meta-analysis and meta-analytic connectivity modeling[J]. Psychiatry Res Neuroimaging. (2018) 282:82–9. doi: 10.1016/j.pscychresns.2018.09.009 

 7. Teshome,MK, Najib,K, Nwagbara,CC, Akinseye,OA, and Ibebuogu,UN. Patent foramen Ovale: a comprehensive review. Curr Probl Cardiol. (2020) 45:100392. doi: 10.1016/j.cpcardiol.2018.08.004 

 8. Hagen,PT, Scholz,DG, and Edwards,WD. Incidence and size of patent foramen ovale during the first 10 decades of life: an autopsy study of 965 normal hearts[J]. Mayo Clin Proc. (1984) 59:17–20. doi: 10.1016/s0025-6196(12)60336-x 

 9. Romano,V, Gallinoro,CM, Mottola,R, Serio,A, di Meglio,F, Castaldo,C , et al. Patent foramen Ovale-a not so innocuous septal atrial defect in adults[J]. J Cardiovasc Dev Dis. (2021) 8:60. doi: 10.3390/jcdd8060060 

 10. Tuna,MA, and Rothwell,PM. Diagnosis of non-consensus transient ischaemic attacks with focal, negative, and non-progressive symptoms: population-based validation by investigation and prognosis. Lancet. (2021) 397:902–12. doi: 10.1016/S0140-6736(20)31961-9 

 11. Kumar,P, Kijima,Y, West,BH, and Tobis,JM. The connection between patent foramen Ovale and migraine. Neuroimaging Clin N Am. (2019) 29:261–70. doi: 10.1016/j.nic.2019.01.006


 12. Nakanishi,K, Yoshiyama,M, and Homma,S. Patent foramen ovale and cryptogenic stroke. Trends Cardiovasc Med. (2017) 27:575–81. doi: 10.1016/j.tcm.2017.06.016


 13. Honěk,J, Šrámek,M, Šefc,L, Januška,J, Fiedler,J, Horváth,M , et al. High-grade patent foramen ovale is a risk factor of unprovoked decompression sickness in recreational divers. J Cardiol. (2019) 74:519–23. doi: 10.1016/j.jjcc.2019.04.014 

 14. Mojadidi,MK, Ruiz,JC, Chertoff,J, Zaman,MO, Elgendy,IY, Mahmoud,AN , et al. Patent foramen Ovale and hypoxemia. Cardiol Rev. (2019) 27:34–40. doi: 10.1097/CRD.0000000000000205


 15. Yang,X, Wang,H, Wei,Y, Zhai,N, Liu,B, and Li,X. Diagnosis of patent foramen Ovale: the combination of contrast transcranial Doppler, contrast transthoracic echocardiography, and contrast transesophageal echocardiography. Biomed Res Int. (2020) 2020:8701759–7. doi: 10.1155/2020/8701759 

 16. Šoukalová,Z
. Olanzapine in oncology palliative care. Klin Onkol. (2022) 35:276–83. doi: 10.48095/ccko2022276 

 17. Geiser,F, Meier,C, Wegener,I, Imbierowicz,K, Conrad,R, Liedtke,R , et al. Association between anxiety and factors of coagulation and fibrinolysis. Psychother Psychosom. (2008) 77:377–83. doi: 10.1159/000151518 

 18. Teng,P, Zhao,H, Yuan,S, Lou,G, and Wu,S. Tricuspid-regurgitation-mediated flow-driven right-to-left cardiac shunting caused systemic hypoxemia in a patient with patent foramen ovale without elevated right atrial pressure. Heliyon. (2023) 9:e13556. doi: 10.1016/j.heliyon.2023.e13556 

 19. Noori,M, Rushdy,A, Shah,KK, Shamoon,F, and Naser,M. Acute-hypoxemia-induced right-to-left shunting in the presence of patent foramen Ovale. Cureus. (2021) 13:e16138. doi: 10.7759/cureus.16138 

 20. Hayek,A, Rioufol,G, Bochaton,T, Rossi,R, Mewton,N, Paccalet,A , et al. Prognosis after percutaneous foramen Ovale closure among patients with Platypnea-Orthodeoxia syndrome[J]. J Am Coll Cardiol. (2021) 78:1844–6. doi: 10.1016/j.jacc.2021.08.050 

 21. Allemann,Y, Hutter,D, Lipp,E, Sartori,C, Duplain,H, Egli,M , et al. Patent foramen ovale and high-altitude pulmonary edema. JAMA. (2006) 296:2954–8. doi: 10.1001/jama.296.24.2954 

 22. Kowalska,M, Nowaczyk,J, Fijałkowski,Ł, and Nowaczyk,A. Paroxetine-overview of the molecular mechanisms of action. Int J Mol Sci. (2021) 22:1662. doi: 10.3390/ijms22041662 

 23. Dinis-Oliveira,RJ
. Metabolic profile of oxazepam and related benzodiazepines: clinical and forensic aspects. Drug Metab Rev. (2017) 49:451–63. doi: 10.1080/03602532.2017.1377223 

 24. Seligowski,AV, Webber,TK, Marvar,PJ, Ressler,KJ, and Philip,NS. Involvement of the brain-heart axis in the link between PTSD and cardiovascular disease. Depress Anxiety. (2022) 39:663–74. doi: 10.1002/da.23271 

 25. Armour,JA
. Potential clinical relevance of the 'little brain' on the mammalian heart[J]. Exp Physiol. (2008) 93:165–76. doi: 10.1113/expphysiol.2007.041178 

 26. Herring,N, Kalla,M, and Paterson,DJ. The autonomic nervous system and cardiac arrhythmias: current concepts and emerging therapies[J]. Nat Rev Cardiol. (2019) 16:707–26. doi: 10.1038/s41569-019-0221-2 

 27. Pelliccia,F, Kaski,JC, Crea,F, and Camici,PG. Pathophysiology of Takotsubo syndrome[J]. Circulation. (2017) 135:2426–41. doi: 10.1161/CIRCULATIONAHA.116.027121


 28. Templin,C, Hänggi,J, Klein,C, Topka,MS, Hiestand,T, Levinson,RA , et al. Altered limbic and autonomic processing supports brain-heart axis in Takotsubo syndrome. Eur Heart J. (2019) 40:1183–7. doi: 10.1093/eurheartj/ehz068 

 29. Singh,T, Khan,H, Gamble,DT, Scally,C, Newby,DE, and Dawson,D. Takotsubo syndrome: pathophysiology, emerging concepts, and clinical implications. Circulation. (2022) 145:1002–19. doi: 10.1161/CIRCULATIONAHA.121.055854 

 30. Roberts,AC
. Prefrontal regulation of threat-elicited behaviors: a pathway to translation. Annu Rev Psychol. (2020) 71:357–87. doi: 10.1146/annurev-psych-010419-050905 

 31. Rayhill,M, and Burch,R. PFO and migraine: is there a role for closure. Curr Neurol Neurosci Rep. (2017) 17:20. doi: 10.1007/s11910-017-0730-5 

 32. Falla,K, Kuziek,J, Mahnaz,SR, Noel,M, Ronksley,PE, and Orr,SL. Anxiety and depressive symptoms and disorders in children and adolescents with migraine: a systematic review and Meta-analysis[J]. JAMA Pediatr. (2022) 176:1176–87. doi: 10.1001/jamapediatrics.2022.3940 



OPS/images/fpsyt-14-1229995-t001.jpg
Day1
(2021.9.3)
Day3

(2021.9.5)

Day11
(2021.9.13)

Treatment

before treatment

Oxygen, Paroxetine,

oxazepam, olanzapine

Paroxetine, oxazepam,

olanzapine

Arterial blood gas analysis D-dimer
PaO, Sa0, PaCO, q“?:fg,a‘)“’”
(mmHg) (%) (mmHg)
6564 9448 4422 HAMA26 06
HAMD, 31
8947 (Stop | 98.29 14806 . normal
oxygen
inhaled)
90.42 97.88 1842 HAMA:L -
HAMD, 1

Clinical manifestations

ansiety, depression, insomnia, shortness of
breath, nausea, dizziness, cyanosis, etc
insomnia, shortness of breath, nausea, dizziness,
cyanosis disappeared. Upset, restlessness,
nervousness, squeezed headache improved

anxiety, depression, and physical symptoms

improved





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case report: Anxiety and depression as initial symptoms in a patient with acute hypoxia and patent foramen ovale



		1. Introduction



		2. Case report



		3. Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyt-14-1229995-g001.jpg





OPS/images/fpsyt-14-1229995-g002.jpg
[GE MEDICAL SYSTEMS
Signa HDxt
Fx:21052
[Se:6

m: 12

2109040166

)Ax T2Flair
0210904001400

pFs
b.00
b4.01

.-GX]
_l_,t,sz years]
12109040166
2021-9-5§
13:04:30

EX

11cm

WW:2911]






OPS/images/cover.jpg
’ frontiers | Frontiers in Psychiatry

Case report: Anxiety and
depression as initial symptoms in a
patient with acute hypoxia and
patent foramen ovale












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






