
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2020 December 6; 8(23): 5835-6212

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I December 6, 2020 Volume 8 Issue 23

World Journal of 

Clinical CasesW J C C
Contents Semimonthly Volume 8 Number 23 December 6, 2020

EDITORIAL

Understanding the immunopathogenesis of COVID-19: Its implication for therapeutic strategy5835

Shimizu Y

OPINION REVIEW

What is the gut feeling telling us about physical activity in colorectal carcinogenesis?5844

Cigrovski Berkovic M, Cigrovski V, Bilic-Curcic I, Mrzljak A

REVIEW

Latest developments in chronic intestinal pseudo-obstruction5852

Zhu CZ, Zhao HW, Lin HW, Wang F, Li YX

ORIGINAL ARTICLE

Case Control Study

Correlation between ductus venosus spectrum and right ventricular diastolic function in isolated single-
umbilical-artery foetus and normal foetus in third trimester

5866

Li TG, Nie F, Xu XY

Retrospective Cohort Study

Clinical efficacy of integral theory–guided laparoscopic integral pelvic floor/ligament repair in the 
treatment of internal rectal prolapse in females

5876

Yang Y, Cao YL, Zhang YY, Shi SS, Yang WW, Zhao N, Lyu BB, Zhang WL, Wei D

Retrospective Study

Treatment of Kümmell’s disease with sequential infusion of bone cement: A retrospective study5887

Zhang X, Li YC, Liu HP, Zhou B, Yang HL

Application value analysis of magnetic resonance imaging and computed tomography in the diagnosis of 
intracranial infection after craniocerebral surgery

5894

Gu L, Yang XL, Yin HK, Lu ZH, Geng CJ

Focal intrahepatic strictures: A proposal classification based on diagnosis-treatment experience and 
systemic review

5902

Zhou D, Zhang B, Zhang XY, Guan WB, Wang JD, Ma F

Preliminary analysis of the effect of vagus nerve stimulation in the treatment of children with intractable 
epilepsy

5918

Fang T, Xie ZH, Liu TH, Deng J, Chen S, Chen F, Zheng LL



WJCC https://www.wjgnet.com II December 6, 2020 Volume 8 Issue 23

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 23 December 6, 2020

Scoring system for poor limb perfusion after limb fracture in children5926

Zhu T, Shi Y, Yu Q, Zhao YJ, Dai W, Chen Y, Zhang SS

Overexpression of CD155 is associated with PD-1 and PD-L1 expression on immune cells, rather than 
tumor cells in the breast cancer microenvironment

5935

Wang RB, Li YC, Zhou Q, Lv SZ, Yuan KY, Wu JP, Zhao YJ, Song QK, Zhu B

Application of computer tomography-based 3D reconstruction technique in hernia repair surgery5944

Wang F, Yang XF

Effect of methylprednisolone in severe and critical COVID-19: Analysis of 102 cases5952

Zhu HM, Li Y, Li BY, Yang S, Peng D, Yang X, Sun XL, Zhang M

Observational Study

Genetic diagnosis history and osteoarticular phenotype of a non-transfusion secondary hemochromatosis5962

Ruan DD, Gan YM, Lu T, Yang X, Zhu YB, Yu QH, Liao LS, Lin N, Qian X, Luo JW, Tang FQ

Abdominal ventral rectopexy with colectomy for obstructed defecation syndrome: An alternative option 
for selected patients

5976

Wang L, Li CX, Tian Y, Ye JW, Li F, Tong WD

Surgical treatment of multiple magnet ingestion in children: A single-center study5988

Cai DT, Shu Q, Zhang SH, Liu J, Gao ZG

Randomized Clinical Trial

Efficacy and economic benefits of a modified Valsalva maneuver in patients with paroxysmal 
supraventricular tachycardia

5999

Wang W, Jiang TF, Han WZ, Jin L, Zhao XJ, Guo Y

CASE REPORT

Duodenal giant stromal tumor combined with ectopic varicose hemorrhage: A case report6009

Li DH, Liu XY, Xu LB

Healthy neonate born to a SARS-CoV-2 infected woman: A case report and review of literature6016

Wang RY, Zheng KQ, Xu BZ, Zhang W, Si JG, Xu CY, Chen H, Xu ZY, Wu XM

Pleomorphic adenoma of the trachea: A case report and review of the literature6026

Liao QN, Fang ZK, Chen SB, Fan HZ, Chen LC, Wu XP, He X, Yu HP

Neoadjuvant targeted therapy for apocrine carcinoma of the breast: A case report6036

Yang P, Peng SJ, Dong YM, Yang L, Yang ZY, Hu XE, Bao GQ

Huge encrusted ureteral stent forgotten for over 25 years: A case report6043

Kim DS, Lee SH



WJCC https://www.wjgnet.com III December 6, 2020 Volume 8 Issue 23

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 23 December 6, 2020

Roxadustat for treatment of erythropoietin-hyporesponsive anemia in a hemodialysis patient: A case 
report

6048

Yu WH, Li XJ, Yuan F

Suspected SARS-CoV-2 infection with fever and coronary heart disease: A case report6056

Gong JR, Yang JS, He YW, Yu KH, Liu J, Sun RL

Interpersonal psychotherapy-based psychological intervention for patient suffering from COVID-19: A 
case report

6064

Hu CC, Huang JW, Wei N, Hu SH, Hu JB, Li SG, Lai JB, Huang ML, Wang DD, Chen JK, Zhou XY, Wang Z, Xu Y

Optical coherence tomography angiography characteristics in Waldenström macroglobulinemia 
retinopathy: A case report

6071

Li J, Zhang R, Gu F, Liu ZL, Sun P

Fourty-nine years old woman co-infected with SARS-CoV-2 and Mycoplasma: A case report6080

Gao ZA, Gao LB, Chen XJ, Xu Y

Endoscopic fenestration in the diagnosis and treatment of delayed anastomotic submucosal abscess: A case 
report and review of literature

6086

Zhang BZ, Wang YD, Liao Y, Zhang JJ, Wu YF, Sun XL, Sun SY, Guo JT

Small-cell neuroendocrine carcinoma of the rectum — a rare tumor type with poor prognosis: A case 
report and review of literature

6095

Chen ZZ, Huang W, Wei ZQ

Laparoscopic left lateral sectionectomy in pediatric living donor liver transplantation by single-port 
approach: A case report

6103

Li H, Wei L, Zeng Z, Qu W, Zhu ZJ

Malignant meningioma with jugular vein invasion and carotid artery extension: A case report and review 
of the literature

6110

Chen HY, Zhao F, Qin JY, Lin HM, Su JP

Neuronal intranuclear inclusion disease mimicking acute cerebellitis: A case report6122

Guo JJ, Wang ZY, Wang M, Jiang ZZ, Yu XF

Hemophagocytic lymphohistiocytosis caused by STAT1 gain-of-function mutation is not driven by 
interferon-γ: A case report

6130

Liu N, Zhao FY, Xu XJ

Single door laminoplasty plus posterior fusion for posterior atlantoaxial dislocation with congenital 
malformation: A case report and review of literature

6136

Zhu Y, Wu XX, Jiang AQ, Li XF, Yang HL, Jiang WM

Occipital nodular fasciitis easily misdiagnosed as neoplastic lesions: A rare case report6144

Wang T, Tang GC, Yang H, Fan JK



WJCC https://www.wjgnet.com IX December 6, 2020 Volume 8 Issue 23

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 23 December 6, 2020

Postoperative secondary aggravation of obstructive sleep apnea-hypopnea syndrome and hypoxemia with 
bilateral carotid body tumor: A case report

6150

Yang X, He XG, Jiang DH, Feng C, Nie R

Uncontrolled central hyperthermia by standard dose of bromocriptine: A case report6158

Ge X, Luan X

Acute celiac artery occlusion secondary to blunt trauma: Two case reports6164

Li H, Zhao Y, Xu YA, Li T, Yang J, Hu P, Ai T

Multiple ectopic goiter in the retroperitoneum, abdominal wall, liver, and diaphragm: A case report and 
review of literature

6172

Qin LH, He FY, Liao JY

Symptomatic and optimal supportive care of critical COVID-19: A case report and literature review6181

Pang QL, He WC, Li JX, Huang L

Primary breast cancer patient with poliomyelitis: A case report6190

Wang XM, Cong YZ, Qiao GD, Zhang S, Wang LJ

Discontinuous polyostotic fibrous dysplasia with multiple systemic disorders and unique genetic 
mutations: A case report

6197

Lin T, Li XY, Zou CY, Liu WW, Lin JF, Zhang XX, Zhao SQ, Xie XB, Huang G, Yin JQ, Shen JN

Novel triple therapy for hemorrhagic ascites caused by endometriosis: A case report6206

Han X, Zhang ST



WJCC https://www.wjgnet.com X December 6, 2020 Volume 8 Issue 23

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 23 December 6, 2020

ABOUT COVER

Peer-reviewer of World Journal of Clinical Cases, Dr. Mohamad Adam Bujang is a Research Officer at the Institute for 
Clinical Research, Ministry of Health, Malaysia. After receiving his Bachelor’s degree in Statistics from MARA 
University of Technology in 2004, Dr. Adam undertook his postgraduate study at the same university, receiving his 
Master’s degree (MBA) in 2008 and his PhD in Information Technology and Quantitative Sciences in 2017. 
Currently, he works as a biostatistician and researcher in the Clinical Research Centre, Sarawak General Hospital. 
His ongoing research interests involve such research methodologies as sampling techniques, sample size planning, 
and statistical analyses. Since 2016, he has served as an active member of the Malaysia Institute of Statistics and the 
Association of Clinical Registries Malaysia. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® cites the 
2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 journals in 
medicine, general and internal; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Xia Xing; Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Semimonthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

December 6, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 6150 December 6, 2020 Volume 8 Issue 23

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2020 December 6; 8(23): 6150-6157

DOI: 10.12998/wjcc.v8.i23.6150 ISSN 2307-8960 (online)

CASE REPORT

Postoperative secondary aggravation of obstructive sleep apnea-
hypopnea syndrome and hypoxemia with bilateral carotid body 
tumor: A case report

Xi Yang, Xiao-Guang He, Dong-Hui Jiang, Chun Feng, Rui Nie

ORCID number: Xi Yang 0000-0002-
9476-0056; Xiao-Guang He 0000-
0001-8791-3774; Dong-Hui Jiang 
0000-0002-8590-2454; Chun Feng 
0000-0002-5086-0573; Rui Nie 0000-
0001-9386-944X.

Author contributions: Yang X and 
He XG carried out the studies, 
participated in data collection, and 
drafted the manuscript; Jiang DH, 
Feng C, and Nie R participated in 
the design and helped to draft the 
manuscript; all authors read and 
approved the final manuscript.

Informed consent statement: 
Consent was obtained from 
relatives of the patient for 
publication of this report and any 
accompanying images.

Conflict-of-interest statement: The 
authors declare that they have no 
conflicts of interest to disclose.

CARE Checklist (2016) statement: 
The authors have read the CARE 
Checklist (2016), and the 
manuscript was prepared and 
revised according to the CARE 
Checklist (2016).

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 

Xi Yang, Xiao-Guang He, Dong-Hui Jiang, Chun Feng, Rui Nie, Department of Otolaryngology 
Head and Neck Surgery, The First Affiliated Hospital of Kunming Medical University, 
Kunming 650032, Yunnan Province, China

Corresponding author: Xiao-Guang He, MD, Professor, Department of Otolaryngology Head 
and Neck Surgery, The First Affiliated Hospital of Kunming Medical University, No. 295 
Xichang Road, Kunming 650032, Yunnan Province, China. hexg1018@163.com

Abstract
BACKGROUND 
Carotid body tumor (CBT) is a chemoreceptor tumor located in the carotid body, 
accounting for approximately 0.22% of head and neck tumors. Surgery is the main 
treatment method for the disease.

CASE SUMMARY 
We reviewed the diagnosis and treatment of one patient who had postoperative 
secondary aggravation of obstructive sleep apnea–hypopnea syndrome (OSAHS) 
and hypoxia after surgical resection of bilateral CBTs. This patient was admitted, 
and relevant laboratory and imaging examinations, and polysomnography (PSG) 
were performed. After the definitive diagnosis, continuous positive airway 
pressure (CPAP) treatment was given, which achieved good efficacy.

CONCLUSION 
This case suggested that aggravation of OSAHS and hypoxemia is possibly 
caused by the postoperative complications after bilateral CBTs, and diagnosis by 
PSG and CPAP treatment are helpful for this patient.

Key Words: Carotid body tumor; Continuous positive airway pressure; Hypoxemia; 
Obstructive sleep apnea-hypopnea syndrome; Head and neck; Case report
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postoperative secondary aggravation of obstructive sleep apnea–hypopnea syndrome 
(OSAHS) and hypoxia after bilateral carotid body tumor surgical. Our study suggested 
that continuous positive airway pressure treatment after manual pressure titration under 
polysomnography monitoring is effective in treating primary or secondary OSAHS.

Citation: Yang X, He XG, Jiang DH, Feng C, Nie R. Postoperative secondary aggravation of 
obstructive sleep apnea-hypopnea syndrome and hypoxemia with bilateral carotid body tumor: 
A case report. World J Clin Cases 2020; 8(23): 6150-6157
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INTRODUCTION
Carotid body tumor (CBT) is a tumor derived from the carotid body, accounting for 
approximately 0.22% of the head and neck tumors[1]. CBT occurs mostly on the 
unilateral side. However, it can occur on bilateral sides in about 5% of the patients[2]. 
CBT is often closely related to the cervical sympathetic, glossopharyngeal, vagus, and 
hypoglossal nerves. Moreover, improper operation can result in severe damage to the 
craniocerebral nerves and blood vessels, leading to serious complications[3]. In 2016, a 
patient with secondary aggravation of obstructive sleep apnea–hypopnea syndrome 
(OSAHS) and hypoxemia after surgical resection of bilateral CBT underwent diagnosis 
and treatment in our department. The detailed report is as follows.

CASE PRESENTATION
Chief complaints
The patient reported snoring, apnea, labored breathing, occasional arousal, mental 
fatigue during the daytime, frequent hypersomnia, and inability to work.

History of present illness
The patient reportedly had a headache, earache, and hearing loss in the left ear for 3 
mo in 2016. A magnetic resonance imaging (MRI) scan revealed bilateral carotid 
aneurysms at our hospital (Figure 1). In December 2016, the patient underwent a 
resection of the right CBT at another institution in Shanghai, China. The surgery was 
successful with good postoperative recovery, and did not result in specific discomfort. 
In July 2017, the patient was readmitted to the same hospital and underwent a 
resection of the left CBT. On postoperative day 1, his extended tongue was left-
deflected, and symptoms of dysphagia, bucking when drinking water, and hoarseness 
were reported. After 1 mo of treatment, the dysphagia and bucking when drinking 
water were alleviated, but symptoms of left deflection of extended tongue and 
hoarseness did not improve. At the same time, he self-reported the aggravation of 
symptoms of snoring and mouth breathing during sleep at night compared with those 
before surgery, which was accompanied by apnea, labored breathing, and occasional 
arousal. In September 2017, he presented to the Department of Respiratory Medicine 
and Neurology of our hospital, and the results of pulmonary function test and MRI of 
the head were unremarkable. In September 2017, due to dizziness and headache, he 
presented to the community hospital for physical examination, which suggested 
hypertension. His blood pressure reached as high as 205/100 mmHg. However, the 
patient had no previous or family history of hypertension. Nifedipine sustained-
release tablets (20 mg bid) were orally administered, and his blood pressure fluctuated 
in the range of 140-160/90-100 mmHg. During this period, no treatment for snoring or 
apnea was given at home, and his symptoms progressively aggravated. He reported 
frequent arousal caused by labored breathing at night and was unable to fall asleep 
normally. Long-time apneas occurred three times at night (exceeding 2 min as 
described by his family members), and light coma for 30 min was reported. Following 
this, he was admitted to the community hospital for emergency treatment where he 
received oxygen inhalation. After positive-pressure ventilation with a balloon mask, 
the symptoms improved. However, the aforementioned symptoms occurred 

http://creativecommons.org/Licenses/by-nc/4.0/
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Figure 1  Magnetic resonance imaging showing bilateral carotid body tumors.

repeatedly. He reported mental fatigue during the daytime, frequent hypersomnia, 
and inability to work. Also, he had been unemployed. Since the onset of the first coma, 
the oxygen cylinder was available at home, and oxygen therapy (2-3 L/min) through a 
nasal catheter was given. After the occurrence of the aforementioned discomfort 
repeatedly for 2 mo, in November 2017, the patient presented to our hospital and was 
admitted to our department for treatment.

History of past illness
There was no previous history of hypertension or lung and cerebrovascular diseases. 
Previously, he had snoring and mouth breathing at night, but no apnea and arousal 
caused by labored breathing. He had a 10-year history of anxiety, mania, and insomnia 
aggravated after CBT surgery. Clinical features of the patient are showed in Table 1.

Personal and family history
The patient had no family history of CBT, and he had no habit of alcohol or tobacco.

Physical examination
He was 168 cm in height and weighed 86 kg with a body mass index of 30.4. His blood 
pressure was 160/100 mmHg. He reported no significant change in body weight 
before and after the surgery (Table 1).

Laboratory examinations
Day 1: The pulmonary function test, blood test, and hepatorenal function test showed 
no abnormalities. Electronic laryngoscopy showed unobstructed throat, with the 
normal activity of the right vocal cord. The left vocal cord was fixed in the extended 
position. Continuous monitoring of oxygen saturation at night (23:00-07:00) was 
performed, and the lowest oxygen saturation (LSO2) was 45%.

Day 2: After admission, polysomnography (PSG) was performed by physicians at the 
sleep center of the nighttime department, and the results of sleep staging and 
respiratory events were determined according to the American Academy of Sleep 
Medicine (AASM) Manual for the Scoring of Sleep and Associated Events[4]. The PSG 
results are shown in Table 2. At night, the patient self-reported difficulty in breathing, 
and oxygen inhalation with a mask at 3 L/min (2:00 am-7:00 am) was given, but PSG 
showed no significant improvement in apnea and hypoxemia.

Imaging examinations
MRI of the head showed no abnormalities. Enhanced computed tomography (CT) of 
the cranial base and neck did not show the right CBT, and the residual lesion was seen 
on the left side, which was significantly smaller than that before the surgery.
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Table 1 Clinical features of the patient

A 39-year-old man, Han nationality
Basic data

Height, 168 cm; body weight, 86 kg; BMI, 30.4; blood pressure, 160/100 mmHg. No significant change in body weight occurred before and after the 
surgery

Symptoms

Snoring; apnea; labored breathing; occasional arousal; mental fatigue during the daytime; frequent hypersomnia; inability to work

Sign

Cyanotic lips; conjunctival congestion; mouth deviation to the left; and shallow nasolabial fold. The extended tongue was left-deflected. The tonsil was 
enlarged (grade I), and the body and base of the tongue and soft palate showed hypertrophy. The Friedman stage was type III. The muscle strength of the 
four limbs was normal. No dyspnea and three concave signs were noted. The Epworth hypersomnia scale (ESS) scored 21 points. The breath sounds of 
both lungs were clear, and the heart rhythm was regular. No pathological murmurs were heard

History of disease

No family history of CBT; No alcohol or tobacco; No previous history of hypertension or  lung and cerebrovascular diseases. Previously, he had snoring 
and mouth breathing at night, but no apnea and arousal caused by labored breathing. He had a 10-yr history of anxiety, mania, and insomnia aggravated 
after CBT surgery

Drugs

Risperidone tablets (4 mg qd); sodium valproate (0.2 g bid); quetiapine (50 mg qd); and nifedipine sustained-release tablets (20 mg bid)

BMI: Body mass index; CBT: Carotid body tumor.

Table 2 Polysomnography results

Polysomnography results
Sleep date: Ratio of each sleep stage/TST

T1 46.2%

T2 31.2%

T3 3.2%

REM 19.4%

Apnea

AHI 22.3 times/h

Obstructive sleep apnea 106 times; Maximum duration, 192 s

Sleep microarousal index 25.3 times/h

SpO2

Lowest awake SpO2 76%

Lowest sleep SpO2 36%

Total time of SpO2 below 90%/TST 30.4%

TST: Total sleep time; REM: Rapid eye movement; AHI: Apnea–hypopnea index; SpO2: Saturation of pulse oximetry.

FINAL DIAGNOSIS
Based on the aforementioned conditions, the physicians in the treatment group gave 
the diagnosis as follows: Bilateral CBT, OSAHS, hypoglossal, glossopharyngeal, and 
vagus nerve injuries, hypertension anxiety, and mania.

TREATMENT
Sleep apnea and hypoxemia had seriously affected his life quality. Therefore, on the 
third and fourth days of admission, the automatic pressure titration of the bilevel 
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positive airway pressure (BiPAP) was performed [90% time of average expiratory 
positive airway pressure (EPAP) was 8.5 cmH2O and 90% time of average inspiratory 
positive airway pressure (IPAP) was 13.5 cmH2O] with a ventilator under the 
monitoring of oxygen saturation at night. Simultaneously, consultation by 
psychiatrists was first performed for the assessment and diagnosis of the mental 
disease bipolar affective disorder, and medications were adjusted: Sodium valproate 
0.4 g bid, escitalopram 10 mg qd, and quetiapine tablets 50 mg qd were administered. 
The results showed that the nocturnal hypoxia and apnea improved, and the patient 
reported a significant improvement in sleep quality. The patient did not experience 
arousal after labored breathing during sleep. In the morning, his mental state 
improved. However, a decrease in oxygen saturation was still observed at night, and 
the LSO2 was 69%. It was recommended that the patient continued to receive ventilator 
treatment or ventilator manual pressure titration. However, the patient had been 
unemployed for 1 year, and he refused further examination due to financial 
constraints.

OUTCOME AND FOLLOW-UP 
On the fifth day after admission, he requested for discharge and continued to take oral 
psychotropic drugs and nifedipine sustained-release tablets (20 mg bid) after 
discharge. He bought a ventilator for treatment (BiPAP automatic pressure regulation 
mode; minimum EPAP 6 cmH2O and maximum IPAP 15 cmH2O) at home. The patient 
was advised to receive follow-up for 3-6 mo. Further, monitoring of blood pressure, 
follow-up medications, and the use of ventilator were recommended.

At the first follow-up in March 2018, the patient reported that symptoms of snoring, 
mouth breathing, apnea, and other symptoms at night had improved significantly, but 
labored breathing and arousal occasionally occurred at night. Sometimes he felt sleepy 
during the day, but hypersomnia had improved. The Epworth score was 11 points. He 
reported an improvement in physical strength and could afford daily housework. His 
blood pressure was 147/95 mmHg. No change in body weight was observed. Cyanosis 
in the lips was seen but was improved than earlier. Conjunctival congestion 
disappeared. The extended tongue was left-deflected, and the left deviation of the 
mouth had improved. The muscle strength of the four limbs was normal. The 
electronic laryngoscopy showed that the throat was unobstructed, and the activity of 
the right vocal cord was normal. The activity of the left vocal cord was improved but 
was still limited. The activity of the right vocal cord was compensated, and the 
hoarseness was improved. Imaging examination was not performed, so it was 
impossible to determine whether CBT recurred. He had a stable mental state. He 
continued taking psychotropic and antihypertensive drugs, and the usage and dosage 
were the same as earlier. He reported regular oral administration of antihypertensive 
drugs. He was advised to continue ventilator treatment in the same way as earlier.

In June 2018, the follow-up was performed again, and the patient’s chief complaints 
were similar to those 3 mo earlier. Given the injury of the carotid body chemoreceptor 
after bilateral CBT surgery, prompt feedback was impossible to regulate breathing, 
and carbon dioxide (CO2) retention and hypoxemia still occurred at night. The 
ventilator manual pressure titration was recommended. The patient was readmitted to 
the hospital to undergo manual pressure titration of PSG, and the titration technique 
referred to the AASM guidelines for pressure titration[5]. The results showed that the 
ratio of each sleep stage (T1, T2, T3, and REM period)/TST was 25.4%, 44.6%, 13.6%, 
and 16.4%, respectively. The sleep apnea/hypopnea index was 2.6 times/h. PSG and 
titration results are shown in Figure 2. The patient was advised to continue ventilator 
treatment (BiPAP fixed pressure mode EPAP 7.5 cmH2O and IPAP 11 cmH2O) and 
low-flow oxygen inhalation at 1 L/min at night.

In November 2018, the patient was followed again. He reported a marked 
improvement in sleep quality at night, daytime physical strength, and energy. He 
could complete physical activities such as 2-km jogging or mountain climbing. He had 
found a new job, achieved certain economic status, and was satisfied with the 
therapeutic effect of the ventilator. He presented to the psychiatry department and 
reported adjustment of the use of psychotropic drugs, and the drugs were reduced as 
appropriate: Sodium valproate 0.4 g qd and quetiapine 50 mg qd. One month earlier, 
the dose of antihypertensive drugs was reduced by himself: Nifedipine sustained-
release tablets 20 mg qd. His blood pressure was 137/85 mmHg; cyanosis of lips had 
disappeared, and the extended tongue was still left-deflected. The Epworth score was 
6 points. In January 2019, the patient was followed again. He had no specific 
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Figure 2 Manual pressure titration and pressure profile of the whole night manual pressure titration. A: Manual pressure titration before oxygen 
therapy: During the whole-night pressure titration, at 1:43 am, the patient had no respiratory events or snoring, but saturation of pulse oximetry (SpO2) fluctuated 
between 85% and 88%; B: Manual pressure titration after oxygen therapy: Oxygen therapy at 1 L/min was given at 4:28 am. He reported no respiratory events or 
snoring during rapid eye movement sleep, and SpO2 fluctuated between 89% and 92%; C: Pressure profile of the whole night manual pressure titration: The whole-
night pressure titration was 90% expiratory positive airway pressure 7.5 cmH2O and 90% inspiratory positive airway pressure 11 cmH2O. Pressure titration achieved 
good effects. IPAP: Inspiratory positive airway pressure; EPAP: expiratory positive airway pressure.

discomfort. CT of the neck and skull base was performed, showing that the space-
occupying lesion on the left neck was enlarged than earlier, which was suspicious of 
the recurrence of the left CBT. However, the patient was worried about the 
postoperative complications and refused to undergo surgery again. Oral 
administration of psychotropic and antihypertensive drugs and ventilator treatment 
were continued, with the same therapeutic regime as that 3 mo ago.
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DISCUSSION
The carotid body is the main chemoreceptor, which senses changes in arterial blood 
oxygen concentration and plays an important role in regulating the body under stress 
response in a hypoxic environment. The greater the CBT tumor, the higher the 
likelihood of damage to the vagus, hypoglossal, and glossopharyngeal nerves[6]. After 
analysis of the patient’s clinical data, we speculated that the secondary aggravation of 
OSAHS and hypoxemia after CBT surgery might be due to the following reasons 
(Figure 3).

After the resection of bilateral CBT, the left hypoglossal, glossopharyngeal, and 
vagus nerves were injured, and the muscle tone in the root of the tongue and throat 
decreased. Thus, the collapse of soft tissues of the upper respiratory tract during sleep 
could easily occur, causing airway obstruction and exacerbating OSAHS and 
hypoxemia.

The oral administration of psychotropic drugs before admission caused sedation, 
hypersomnia, and central respiratory depression, thereby exacerbating OSAHS and 
hypoxemia. On the contrary, continual apnea and hypoxemia during night and fatigue 
during the daytime caused by OSAHS might aggravate the patient’s mental disorder, 
such as hypersomnia, anxiety, and mania.

The carotid body is innervated by the anterior segment of the sympathetic nerve, 
the glossopharynx, and the vagus nerve. When the carotid body detects decreasing 
levels of oxygen (hypoxia), increasing levels of CO2 (hypercapnia), and decreasing pH 
(acidosis), it increases the respiratory rate, tidal volume, heart rate, and blood pressure 
together with vasoconstriction[7]. After bilateral CBT surgery, due to the injury of 
nerves and carotid body, the body’s sensitivity to timely feedback to regulate 
respiratory movement was decreased, which destroyed the rhythm and timeliness of 
the body’s autonomous respiration, thus leading to the time extension of apnea, which 
aggravated nocturnal hypoxemia and CO2 retention.

OSAHS and hypoxemia could seriously affect the life quality of the patient. 
Continuous positive airway pressure (CPAP) has become the preferred treatment 
method for OSAHS, especially for adult patients. The traditional CPAP manual 
pressure titration is mostly completed under the guidance of PSG, and the treatment 
process is time-consuming. Also, the medical expenses are high. Therefore, in this case, 
the automatic pressure titration was first used under the monitoring of oxygen 
saturation, and the patient’s condition was alleviated but the best efficacy was still not 
achieved. Some studies suggested that automatic titration, as well as manual titration, 
could determine the optimal CPAP treatment pressure, but its effectiveness and safety 
remain controversial[8]. In this patient, due to the complication after CBT surgery, the 
collapse of soft tissues of the upper respiratory tract persisted during inspiratory and 
expiratory breathing. CPAP treatment needs accurate and stable EPAP and IPAP 
pressure. Using PSG-monitored manual pressure titration, a more accurate ventilator 
treatment prescription was given, achieving satisfactory effects and improving his life 
quality.

In the meantime, due to the improvement in nighttime sleep quality and respiratory 
disorders, his hypertension and mental disease were also relieved. In recent years, 
numerous studies have shown that OSAHS is closely associated with arteriosclerosis 
and refractory hypertension[9].The patient’s blood pressure was elevated and tended to 
be stable after medication and CPAP, which also confirmed the aforementioned ideas.

CONCLUSION
Bilateral CBT is clinically rare, and the likelihood of injuries to the cervical large 
vessels and cranial nerves during surgery is high. The analysis and summary of the 
case discussed in this study suggested that the possible secondary OSAHS and 
hypoxemia were caused by complications after unilateral or bilateral CBT surgery. 
CPAP treatment after manual pressure titration under PSG monitoring was effective in 
treating the primary or secondary OSAHS. Also, physicians at related departments 
deepened their understanding of CBT and OSAHS during the diagnosis of this patient 
and learned and improved the techniques of PSG and pressure titration.
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Figure 3 Flow chart illustrating the physiopathologic mechanism of the secondary aggravation of obstructive sleep apnea–hypopnea 
syndrome and hypoxemia. CBT: Carotid body tumor; OSAHS: Obstructive sleep apnea–hypopnea syndrome; Po2: Oxygen pressure; Pco2: Carbon dioxide 
pressure; HCO3: Bicarbonate.
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