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pCO2: Partial pressure of carbon dioxide
pO2: Partial pressure of oxygen
mmHg: Millimeter of mercury
mg/dl: Milligram per deciliter
mmol/L: Millimole per litter

Introduction
Background

 Laryngospasm (spasmodic closure of the larynx) is an airway 
complication that may occur when a patient emerges from general 
anesthesia. It is a protective reflex, but may sometimes result in 
pulmonary aspiration, pulmonary edema, arrhythmia and cardiac 
arrest [1]. It does not often cause severe hypoxemia in the patient, and 
our review of the literature revealed no previous reports of such cases 
that cause of the laryngospasm was the removal of nasogastric tube. 
Here, we describe this significant adverse event in a case and suggest 
ways to lessen the possibility of its occurrence. We obtained written 
informed consent for publication of this case report from the patient.

Case report

 A 54-year-old woman height, 157 cm; weight, 61 kg underwent 
abdominal surgery (partial hepatectomy with right partial 
nephrectomy and colectomy) under general and epidural anesthesia 
at our hospital. After midthoracic epidural cannulation and pre-
oxygenation, anesthesia was induced with 100 mg of propofol and 40 
mg of rocuronium intravenously. When bag-valve-mask ventilation 
was performed, we found its difficulty and the capnography showed 
phase III, as described by Bhavani-Shankar, et al., [2]. After tracheal 
intubation using video laryngoscope (McGrath MACTM, Covidien 
Japan, Tokyo, Japan), anesthesia was maintained with inhaled 
desflurane, small dose of intravenous remifentanil (50-180 mcg/h), 
intermittent epidural 0.375% ropivacaine, and intravenous rocuronium. 
After induction of general anesthesia, radial arterial cannulation (22 
Gauge), right internal jugular vein cannulation (16 Gauge single 
rumen), and nasogastric tube(16 French) insertion were done. All the 
cannulation and insertions were done at first trial without any trauma. 
The position of nasogastric tube was confirmed by the auscultation 
and visual characteristics of aspirates. After the successful completion 
of surgery, we performed intratracheal and intraoral suctioning, 
observed only minimal secretions, and confirmed that the chest and 
abdominal radiographs were normal. We, then, discontinued the 
administration of remifentanil and desflurane, and increased the flow 
of fresh gas to 10 L/min to rapidly arouse the patient from anesthesia. 
After confirming a train-of-four count of two on the neuromuscular 
blockade monitor, sugammadex 150 mg was administered through 
the central vein. Three minutes after we confirmed recovery from 
the neuromuscular blockade using the train-of-four monitoring 
(109%), although she did not obey instructions to move her arms 
or legs, she moved intensively. Her tidal volume was more than 
300 ml consistently, and her respiratory rate was 12 per min. We, 
therefore, removed the tracheal tube. After extubating, we observed 
a large quantity of oral discharge and performed intraoral suction. 
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Abstract
Background: We report a case of laryngospasm during nasogastric 
tube removal. Laryngospasm is a severe airway complication after 
surgery and there have been no reports associated with the removal 
of nasogastric tubes. 

Case Report: After abdominal surgery, the patient was extubated 
the tracheal tube, and was removed the nasogastric tube. Thereafter 
patient went into respiratory arrest. We attempted to ventilate using a 
face mask, and then through a supraglottic device, but both attempts 
were unsuccessful. Finally, we re-intubated her and stabilized her 
vitals.

Conclusion: When patients are in emerging from anesthesia, 
nasogastric tube withdrawal may cause irritation of the vocal cords 
by gastric acids, and thereby, provoke laryngospasm. This can be 
avoided by removing it before reversing anesthesia or after the 
patient is awake.
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We, then, removed the arterial catheter at the risk of self-extraction 
because the patient appeared to be confused and restless. The pupil 
diameter at this point was 3 mm/3 mm without laterality. Spontaneous 
breathing was noted, chest examination by a stethoscope was 
unremarkable, and no paradoxical breathing was observed. Since 
there was no other obvious cause for her restlessness, we considered 
the irritation of the pharynx by the nasogastric tube and removed 
it with active suction. The patient became calm immediately after 
its removal and her oxygen saturation by pulse oximeter began to 
decrease about three minutes after removal. Subsequently, the patient 
stopped breathing and did not react to painful stimuli. We attempted 
bag-valve-mask ventilation with a nasal airway, but were unsuccessful. 
We, then, attempted to ventilate the patient using a supraglottic device 
(i-gelTM#3, Intersurgical Limited, Berkshire, United Kingdom). 
Although the device was inserted smoothly, we were unable to ventilate 
her. Approximately six minutes after we began attempting positive 
pressure ventilation (oxygen saturation was extremely low and vital 
signs monitor, Philips Intellivue MX800 showed 9%), we successfully 
managed tracheal re-intubation under video laryngoscope (McGrath 
MACTM, Covidien Japan, Tokyo, Japan) guidance. At the same time 
to attempt re-intubation, we also prepare rocuronium bromide in a 
new syringe. During tracheal re-intubation, we noted that the glottis 
was slightly open. After intubation, her oxygen saturation gradually 
increased, and we re-cannulated the radial artery. Three minutes after 
intubation, arterial blood gas analysis showed a pH of 7.358; pCO2 
of 45.9 mmHg; and pO2 of 544 mmHg. At this time, the patient’s 
glucose concentration was 174 mg/dl; lactate concentration was 1.6 
mmol/L; and end-tidal desflurane was 0.8%. On examination, there 
was laterality in the pupils (left 1 mm/right 2 mm) and slight upward 
deviation of right eye, and therefore, computed tomography and 
magnetic resonance imaging of the brain were performed to rule out 
hypoxic injury and brain diseases that cause seizures, and both were 
unremarkable. After transfer to the intensive care unit, the patient 
slowly regained her consciousness, was appropriately oriented, and 
obeyed commands adequately. The pupillary laterality disappeared, 
and her Prince Henry Pain Scale score was 0. Six days after surgery, 
the patient was discharged from the hospital. Nine days after surgery, 
electroencephalography was performed; no epileptic waves were 
observed.

Discussion
 Laryngospasm (spasmodic closure of the larynx) is essentially 
a protective reflex to prevent foreign materials from entering the 
tracheobronchial tree; it has been estimated to occur in 0.87% 
of general anesthetic administrations [1]. It tends to occur after 
nasogastric extubation at an insufficient depth of anesthesia or while 
ventilating via a face mask or supraglottic device, especially when the 
airway has been irritated by laryngoscopic blade insertion, suctioning, 
mucous, or blood [3,4]. The standard treatment for laryngospasm is 
administration of 100% oxygen via face mask under positive pressure 
ventilation. This is usually sufficient, and only rarely do patients 
develop hypoxemia requiring emergency intubation [5].

 In the present case, we could not achieve ventilation via a face 
mask or supraglottic device. Therefore, we had to assess the presence 
of other airway obstructions (including bronchospasm or supraglottic 
obstruction), opioid-induced muscle rigidity, or apnea. Although we 
could not visualize the glottic closure using a video laryngoscope, 
there was no indication of a mechanical airway obstruction, and the  

patient could be easily ventilated after tracheal reintubation. Therefore, 
bronchospasm and supraglottic obstruction were ruled out as possible 
causes of the patient’s respiratory arrest. Although remifentanil may 
induce hypoxia when administered intravenously as a push over five 
seconds, it had not been administered in the ten minutes preceding 
the patient’s respiratory arrest [6]. We had also used an intermittent 
drug infusion through the central venous line rather than a direct 
remifentanil infusion. For these reasons, remifentanil is unlikely to 
have caused the respiratory arrest.

 Our patient had been restless and became calm after removal 
of the nasogastric tube, which suggests that the removal may have 
caused a laryngospasm that impeded her airflow. And desaturation 
began 3 minutes after extraction also suggests that the extraction was 
relevant. Recently, it has been reported that gastroesophageal reflux 
disease may cause patients to develop laryngospasm and syncope, 
and this may cause sudden unexpected death in patients with epilepsy 
[7,8]. In our case, removal of the nasogastric tube may have caused 
irritation of the larynx by gastric acid and induced laryngospasm in 
the same manner. Superior laryngeal nerve chemoreceptor’s are also 
known to trigger laryngospasm at a low pH [9]. If gastroesophageal 
reflux occurs while the patient is supine, physicians often recommend 
that the patient sit up or stand, thereby allowing gravity to move the 
acid back down the esophagus, causing the larynx to relax. In cases 
like ours, where the patient remains sedated (and supine) due to 
unmetabolized desflurane, laryngospasm may go undetected.

 Light anesthesia, such as the “Stage 2” anesthesia as described 
by Guedel in 1927, is a risk factor for laryngospasm [10,11]. In this 
case, the patient was under light anesthesia when we removed her 
nasogastric tube in the operating room. This may be attributable to 
the fact that, after tracheal reintubation of the patient post-respiratory 
arrest, her end-tidal desflurane volume was still 0.8%. Consensus 
guidelines for enhanced recovery after surgery for gastrectomy, 
liver surgery, and pancreaticoduodenectomy, strongly discourage the 
routine use of nasogastric tubes because they may increase pulmonary 
complications and delay recovery of normal bowel function [12-
14]. In cases involving pancreaticoduodenectomy, it is especially 
recommended that nasogastric tubes be removed before the reversal 
of anesthesia [14].

 We speculate this patient arrested secondary to laryngospasm. 
This speculation was based on the fact that we could not perform 
mask ventilation or ventilation through supraglottic device, i-gelTM#3, 
inserted after we tried mask ventilation. We did not use bronchoscopy 
to diagnose laryngospasm through supraglottic device, because 
we were not prepared it nearby. Bronchoscope should be prepared 
nearby always because it can diagnose laryngospasm with certainly 
and also can treat it using local anesthetics over the vocal codes from 
bronchoscope. We also did not attempt the Larson’s manoever to relief 
laryngospasm because of our ignorance, we should acknowledge this 
valuable technique [15].

Conclusion
 In supine patients who are emerging from anesthesia, withdrawing 
the nasogastric tube can potentially cause laryngeal irritation by 
gastric acids, thereby provoking laryngospasm. This complication 
can be potentially avoided by removing the nasogastric tube before 
the reversal of anesthesia or after the patient is fully awake and no 
longer supine. We should prepare bronchoscope nearby and know 
Larson’s manoever to relief laryngospasm.

http://doi.org/10.24966/ACC-8879/100061


Citation: Yanaka A, Hoshi T (2021) Laryngospasm Caused by Removal of Nasogastric Tube after Tracheal Extubation: Case Report. J Anesth Clin Care 8: 061.

• Page 3 of 4 •

J Anesth Clin Care ISSN: 2378-8879, Open Access Journal
DOI: 10.24966/ACC-8879/100061

Volume 8 • Issue 1 • 100061

References

1. Alalami AA, Ayoub CM, Baraka AS (2008) Laryngospasm : review of dif-
ferent prevention and treatment modalities. Paediatr Anaesth 18: 281-288.

2. Bhavani-Shankar K, Philip JH (2000) Defining segments and phases of a 
time capnogram. Anesth Analg 91: 973-977.

3. Mevorach DL (1996) The management and treatment of recurrent postop-
erative laryngospasm. Anesth Analg 83: 1110-1111.

4. Sibai AN, Yamout I (1999) Nitroglycerin relieves laryngospasm. Acta An-
aesthesiol Scand 43: 1081-1083.

5. Hamilton TB, Thung A, Tobias JD, Jatana KR, Raman VT (2020) Ade-
notonsillectomy and postoperative respiratory adverse events: A retrospec-
tive study. Laryngoscope Investig Otolaryngol 5: 168-174.

6. Kim DH, Yoo JY, Moon BK, Yoon BK, Kim JY (2014) The effect of in-
jection speed on remifentanil-induced cough in children. Kor J Anesth 67: 
171-174.

7. Maceri DR, Zim S (2001) Laryngospasm: An atypical manifestation of 
severe gastroesophageal reglex disease (GERD). Laryngoscope 111: 1976-
1979.

8. Budde RB, Arafat MA, Pederson DJ, Lovick TA, Jefferys JGR, et al. 
(2018) Acid reflex induced laryngospasm as a potential mechanism of sud-
den death in epilepsy. Epilepsy Res. 148: 23-31.

9. Loughlin CJ, Koufman JA, Averill DB, Cummins MM, Kim YJ, et al. 
(1996) Acid-induced laryngospasm in a canine model. Laryngoscope 106: 
1506-1509.

10. Guedel AE (1927) Stages of anesthesia and re-classification of the signs of 
anesthesia. Anesth Analg 6: 157-162.

11. Sibert KS, Long JI, Haddy SM (2020) Extubationand the risks of coughing 
and laryngospasm in the era of coronavirus disease-19 (Covid-19). Cures 
12: 8196.

12. Mortensen K, Nilsson M, Slim K, Schäfer M, Mariette C, et al. (2014) 
Consensus guidelines for enhanced recovery after gastrectomy. Br J Surg 
101: 1209-1229.

13. Melloul E, Hübner M, Scott M, Snowden C, Prentis J, et al. (2016) Guide-
lines for perioperative care for liver surgery: Enhanced recovery after sur-
gery (ERAS) society recommendations. World J Surg 40: 2425-2440.

14. Lassen K, Coolsen MME, Slim K, Carli F, de Aguilar-Nascimento JE, et 
al. (2012) Guidelines for perioperative care for pancreaticoduodenectomy: 
Enhanced recovery after surgery (ERAS) society recommendations. Clin 
Nutr 31: 817-830.

15. Bangera A (2017) Anaesthesia for adenotonsillectomy: an update. Indian 
J Anaesth 61: 103-109.

http://doi.org/10.24966/ACC-8879/100061
https://pubmed.ncbi.nlm.nih.gov/18315632/
https://pubmed.ncbi.nlm.nih.gov/18315632/
https://pubmed.ncbi.nlm.nih.gov/11004059/
https://pubmed.ncbi.nlm.nih.gov/11004059/
https://pubmed.ncbi.nlm.nih.gov/8895295/
https://pubmed.ncbi.nlm.nih.gov/8895295/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4188761/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4188761/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4188761/
https://pubmed.ncbi.nlm.nih.gov/11801981/
https://pubmed.ncbi.nlm.nih.gov/11801981/
https://pubmed.ncbi.nlm.nih.gov/11801981/
https://journals.lww.com/anesthesia-analgesia/Citation/1927/08000/Stages_of_Anesthesia_and_a_Re_Classification_of.1.aspx
https://journals.lww.com/anesthesia-analgesia/Citation/1927/08000/Stages_of_Anesthesia_and_a_Re_Classification_of.1.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237060/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237060/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237060/
https://pubmed.ncbi.nlm.nih.gov/25047143/
https://pubmed.ncbi.nlm.nih.gov/25047143/
https://pubmed.ncbi.nlm.nih.gov/25047143/
https://pubmed.ncbi.nlm.nih.gov/27549599/
https://pubmed.ncbi.nlm.nih.gov/27549599/
https://pubmed.ncbi.nlm.nih.gov/27549599/
https://pubmed.ncbi.nlm.nih.gov/23079762/
https://pubmed.ncbi.nlm.nih.gov/23079762/
https://pubmed.ncbi.nlm.nih.gov/23079762/
https://pubmed.ncbi.nlm.nih.gov/23079762/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5330066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5330066/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

