
Introduction
 The prevalence of Obstructive Sleep Apnea (OSA) ranges from 
9% to 38% in the general population and has a higher prevalence in 
men [1]. The prevalence increases by age and level of body mass in-
dex (BMI) [1,2]. Morbidities associated with OSA are cardiovascular, 
neurocognitive, and metabolic disorders, as well as a higher preva-
lence of depression and obesity/weight-loss problems [1,2]. OSA and 
its comorbidities represent a risk of respiratory and cardiopulmonary 
complications during surgery in General Anesthesia (GA) [2-11]. Es-
pecially severe OSA (Apnea Hypapnae Index/AHI≥30), multi-mor-
bidity, high age, and BMI≥35 are specifically identified as high-risk 
factors for peri-/ postoperative complications. A preoperative evalu-
ation to identify high-risk patients are recommended in the literature 
[1-5,9-11].

 Regarding upper airway surgery, OSA is reported to further in-
crease the risk of peri- and postoperative complications, because of 
a conjunction of risk factors (5, 7-9,11). However specific data on 
peri- postoperative morbidity and mortality following upper airway 
surgery involving OSA patients is sparse [11-14] and the available 
data only covers a short follow-up period (from hours up to one week) 
[8,12-14].

 The majority of Ear-Nose and Throat (ENT) surgeries are same-
day interventions allowing discharge after a few hours of observation, 
except when the diagnosis of OSA is present. Here the field of ENT 
surgery/ the Danish Society of Otorhinolaryngology, Head and Neck  
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Surgery (DSOHH) adheres to international recommendations for hos-
pitalization of OSA patients undergoing surgery [3-4]. However, clin-
ical observations questions whether the risk of peri-and postoperative 
complications among OSA patients justifies hospitalization or not. 
The economic consequences are evident.

 The present study aimed to compare the incidence and the types of 
peri-and postoperative complications in OSA patients and non-OSA 
patients undergoing ENT surgery in GA. Furthermore, specific risk 
factors essential for developing complications were identified.

Patients and Methods
 The study was a retrospective cohort study of all consecutive adult 
patients undergoing surgery in GA from May 1st to October 31st, 
2019, at The Ear-nose and throat Department (ENT), Region Hospi-
tal West Jutland, Denmark. Data were retrieved from the Electronic 
Patient Record (EPR), and patient demographics, screening for OSA, 
type of surgery, hospitalization, status, comorbidities, postoperative 
peripheral saturation, and blood pressure, as well as postoperative 
complications up to 12 weeks after surgery, were registered. When the 
OSA diagnosis was not mentioned in the pre-operative ENT record 
but figured in the general list of diagnoses in the EPR-register, clari-
fication of the diagnosis was investigated further in the EPR-register. 
If the diagnosis was established in primary health care settings and no 
exact AHI-score was present in the EPR, the patient was nevertheless 
included in the OSA group, but with missing data on AHI. All patients 
with a diagnosis of OSA within the first six months after surgery were 
included as they, plausible, were suffering from OSA at the time of 
surgery, and hence would be at a higher risk of complications.

 The primary outcome included any deviation from an expected 
smooth course of surgery. All deviations were registered as peri-post-
operative complications and were subsequently allocated to the fol-
lowing four categories: respiratory/airway, neurocognitive, cardio-
vascular, or infectious. Also, intensive care unit admission, hospital 
length of stay, any non-expected contact(s) to the hospital, and read-
missions were listed. The secondary outcome was risk factors consid-
ered to have an association with an increased risk of complications: 
comorbidities, demographics, BMI, alcohol intake, active smoking 
status, type of surgery, and hospitalization status. Which were all 
available data in the EPR-register.

Definition of clinical assessments

 Postoperative infection was considered when an ENT surgeon had 
diagnosed and prescribed systemic antibiotics as treatment.

 Postoperative hypertension was defined by the latest measured 
value, by an electronic blood pressure device, either measured at the 
recovery room after surgery (when same-day) or at the ENT-ward the 
first postoperative morning (when hospitalized).

 Desaturation was defined by the latest measured value and was 
defined as peripheral saturation of oxygen (SpO2) <94% by pulse ox-
imetry, either in the recovery room (when same-day) or at the ENT 
ward on the first postoperative morning (when hospitalized).
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 Unplanned contacts to the hospital covered contacts (virtual, 
phone, or physical meetings) to the hospital after discharge (3).

Statistical analysis

 Differences in the characteristics between the OSA/non-OSA 
groups were compared using the T-test or Fischer exact test for con-
tinuous variables and Mann Whitney Wilcoxon signed-rank test for 
categorical variables. The groups were compared using logistic re-
gression analysis of the risk of complications. Relative risk and confi-
dence intervals were calculated.

P values < .05 were considered statistically significant.

Ethics

 The study was performed per Good Clinical Practice, which fol-
lows the Helsinki declaration. It was approved by the local adminis-
tration of the department. Data was stored in accordance with General 
Data Protection Regulation.

Results
 A total of 699 patients were included. The gender ratio was 314 
women: to 385 men, and the average age was 47.7 years (18-91 
years). Eighty (11.4%) had an OSA diagnosis, but an exact AHI score 
could only be obtained in thirty (37.5%) of the OSA patients. Of the 
available AHI scores, 83.33% had moderate to severe OSA (Grouping 
of AHI; mild:16.67%, moderate: 36.67%, severe: 46.66%).

 It was not possible to distinguish between patients in active treat-
ment and those without treatment, as many in treatment stated to have 
low compliance. 619 were not diagnosed with OSA at the time of 
surgery or in the first six months after surgery. The baseline demo-
graphics are shown in Table 1.

 The statistically significant OSA characteristics were BMI>35, 
more than 3 comorbid conditions, active smoking, and an increased 
alcohol intake.

 Table 2 shows the clinical characteristics. There was a statisti-
cally significant difference between the OSA and non-OSA groups 
in rhino (p<0.0001) and malignant surgery (oral, tonsil, pharyngeal) 
(p=0.011).

 Primary screening for OSA diagnosis before surgery was obtained 
in 14.3%, which captured 50 patients. Secondary screening of the 
EPR uncovered an additional 30 patients with a diagnosis of OSA. 
Within the OSA group (n=80), 61.25% were hospitalized for one 
night and 38.75% received same-day surgery.

Variables
Total N=699 
% (number)

OSA (n=80) 
% (num-

ber)

Non-OSA 
(n=619) 

% (num-
ber)

p-value

Gender

0.189
Male 55.0 (385) 62.5 (50)

54.12 
(335)

Female 44.9 (314) 37.5 (30)
45.88 
(284)

Age (mean/SD) 47.67 (18.69)
49.41 

(15.18)
47.44 

(19.09)
0.2926

BMI (mean/SD)
26.65 /6.03 
(*n=693)

32.34 /8.03    
(*N=78)

25.93 
/5.31 

(*n=615)
<0.0001

Increased alcohol intake
5.16 (36) 
(*n=697)

13.7 (11)
4.05(25) 
(*n=617)

0.001

Smoker
22.27 (155) 
(*n=696)

38.75 (31)
20.13 
(124) 

(*N=616)
<0.0001

Comorbidities 46.92 (328) 60 (48) 45.2 (280) 0.028

1-2 diagnosis 35.91 (251) 41.25 (33) 35.2 (218) 0.48

> 3 diagnoses 11.02 (77) 18.75 (15) 10.02 (62) 0.013

Diabetes 6.29 (44) 13.75 (11) 5.33 (33) <0.0001

Hypertension 16.60 (116) 23.75 (19) 15.67 (97) 0.081

Cardiac diseases 22.46 (157) 35 (28) 7.29 (129) 0.006

Respiratory diseases 11.16 (78) 8.75 (7) 0.16 (71) 0.003

Psychiatric diseases 8.87 (62) 13.75 (11) 8.24 (51) 0.013

Renal comorbidity 1.57 (11) 1.25 (1) 1.61 (10) 1

Table 1: Baseline demographics.

Type of surgery Total

% (number)

OSA

% (number)

Non-OSA

% (num-
ber)

p-value 

Rhinosurgery

Tonsils/adenoids

Malignant (oral, ton-
sil, pharyngeal)

Endoscopies

Otosurgery

Thyroid surgery

Parotic gland 

Other surgery types

30.47 (213)

17.45 (122)

12.59 (88)

9.44 (66)

8.15 (57) 

8.44 (59)

5.44 (38)

8.01 (56) 

55 (44)

18.75 (15)

3,75 (3)

3.75 (3)

5 (4)

5 (4)

3.75 (3)

5 (4)

2 7 . 3 0 
(169)

1 7 . 2 9 
(107)

13.73 (85)

10.18 (63)

8.56 (53)

8.89 (55)

5.65 (35)

8.40 (52)

<0.0001

0.755

0.011

0.068

0.193

0.291

0.608

0.383

Hospitalization

Same-day

Overnight

81.40 (569)

18.60 (130)

38.75 (31)

61.25 (49)

8 6 . 9 1 
(538)

13.09 (81)

<0.0001

Status

Acute

Elective

2.43 (17)

97.57 (682)

0

100 (80)

2.75 (17)

9 7 . 7 5 
(602)

0.242

Screening for OSA 
before surgery

14.3 (100) 62.5 (50) 8.07 (50) <0.0001

Table 2: Clinical characteristics.
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Characteristics of perioperative complication rates

 32.18% of the patients developed postoperative complications as 
shown in table 3. A statistically significant difference between the 
groups was found at two complications (p=0.0001).

 Infection was the most common complication (13.79%). A statis-
tically significant difference between OSA and non-OSA was found 
in the postoperative infection (P=0.024), postoperative hypertension 
(p<0.000,1), and postoperative desaturation<94% (P=0.026).

Multivariate analysis

 Based on the findings in tables 1 to 3, a multivariate analysis was 
performed as shown in table 4.

 OSA, two comorbidities, and increased BMI were found to be 
independent risk factors (Column-1) for developing peri- and post-
operative complications. If OSA was present, both gender, age, co-
morbidity, increased alcohol intake, and smoking showed statistically 
significant differences (Column-2).

 Overall, the complication rate was increased with comorbidity>3, 
but when adjusting for OSA versus non-OSA, there was a significant 
difference in the risk of developing postoperative complications be-
tween the groups, except when focusing on BMI (overweight). When 
adjusted for all other risk factors, only male gender and rhino/tonsil 
surgery were significant risk factors.

 No difference was found between the diagnosis of OSA and the 
development of severe postoperative complications, unplanned trans-
fer to ICU, or any early (or late) unplanned hospitalization due to 
cardiovascular, respiratory, or neurocognitive events 12 weeks after 
surgery.

Discussion
 We found a statistical difference between OSA and non-OSA pa-
tients in the postoperative complications: infection, postoperative hy-
pertension, and desaturation. There was not found a significant differ-
ence between same-day vs. hospitalization within the OSA group, but 
a high-risk OSA profile was suggested.

Categories
In Total 

N=699
% (number)

OSA N=80
% (number)

N o n - O S A 
N=619

% (num-
ber)

p-value

Total
1 complication
2 complications
>3 complications

32.18 (225)
24.46 (171)
7.15 (50)
0.57 (4)

43.75 (35)
26.25 (21)
17.5 (14)

0

30.69 (190)
24.23 (150)
5.81 (36)
0.64 (4)

0.6928
0.0001

Infections 13.79 (96) 22.5 (18) 12.60 (78) 0.024

Cardiovascular
Postoperative hyperten-
sion
Tachycardia

8.93(60)
8.40 (56) 
(*n=667 )
0.57 (4)

20.83 (15) 
(*n=72)

0

6.89 (41) 
(*n=595)
0.64 (4)

<0.0001

Respiratory/airway
DeSAT (<94%)
Difficult intubation
Difficult extubation
Acute intensive-care 

unit

5.05 
4.20 (29) 
(*n=691)
0.71 (5)

0
0.28 (2)

 12.09
9.59 (7) 
(*n=73)
2.5 (2)

0
0

4.21
3.57 (22) 
(*n=617)
0.48 (3)

0
0.32 (2)

0.026
0.206

Postoperative bleeding 5,43 (38) 2.5 (2) 5.82 (36) 0.298

Hematoma/seroma 1.14 (8) 0 1.28 (8)

Unplanned contacts 
with the hospitaforof 

other reasons
19.17 (134) 21.25 (17) 18.90 (117) 0.651

Table 3: Per-postoperative complications and unplanned contacts to the 
hospitals.

Risk factor
RR, and 

p-value of the 
variable only*

RR for the effect 
of OSA w.r.t1 Non-
OSA, and p-value 

for OSA group when 
adjusted for one 
of the other Risk 

factors**

RR, and p-value for 
each risk factor when 

adjusted for all the 
other risk factors 

(multiple regression 
model) ***

OSA (w.r.t. 
Non-OSA)

1.425 [1.082 
1.877] p=0.012

-
 1.239 [.911 1.685] 

p=0.171

Gender (w.r.t 
male)

. 1.179 [.946 
1.469] p=0.142

 1.411 [1.072 1.857] 
p=0.014

.801 [ .643 .997]
p=0.047 

Comorbidity 
(w.r.t. no comor-

bidity)

1.381 [1.049 1.818] 
p= 0.021

Comorbidity=1
1.133 [.893 

1.435] p= 0.302
-

1.054 [.819 1.355] 
p=0.681

Comorbidity=2
1.468 [1.084 

1.987] p= 0.013
-

1.326 [.951 1.848] p= 
0.095

Type of surgery 
(w.r.t. nose and 

tonsils)

1.219 [.983 
1.513] p= 0.071

1.362 [1.028 1.805] 
p= 0.031

1.313 [1.039 1.659 ] 
p=0.022

Age**** (per 
year increase in 

the age)

1.004 [.998 
1.010] p=0.134

1.428 [1.087 1.876] 
p= 0.010

 1.005 [.998 1.012] 
p= 0.102

BMI (over-
weight)

1.017 [1.001 
1.033] p=0.030

 1.342 [.994 1.813] 
p=0.055

1.009 [.992 1.025]
P=0.274

Smoker
 1.088 [.846 

1.399] p=0.510
1.422 [1.075 1.882] 

p=0.014
1.029 [.794 1.333]

P=0.825

Increased alco-
hol intake

 .952 [.575 
1.578] p=0.851

The test indicated 
evidence for the 

interaction between 
the OSA and alcohol 
consumption. There-

fore, here we give 
the RR for OSA w.r.t. 
no-OSA within each 

alcohol group.
RR if alco-

hol=0: 1.305 [.957 
1.779] p=0.091

RR if alcohol=1: 
3.977 [1.458 10.845] 

p=0.007

.943 [.590 1.508]
P=0.808

Table 4: Multivariate analysis.

*example: binreg complication i.OSA, rr

**example: binreg complication i.OSA i.Gender, rr, Note that the interac-
tion between OSA and the other risk factor was checked and no evidence 
was found for the presence of any interaction effect.

*** binreg complication i.OSA1CSA2 b1.Gender c.age I. Comorbidity I. 
Type of surgery_nosetons, cBMI i.smoker i-alcohol rr mu(ycap)

****Non-linear relationship between age and the log-risk was checked and 
no evidence was found. 1w.r.t.: with reference to
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Severe complications

 The presence of OSA did not imply an increased risk of devel-
oping severe postoperative complications. However, the presence of 
OSA seemed to aggravate other risk factors. Only a few other studies 
have compared the incidence of peri- postoperative complications be-
tween OSA patients and non-OSA patients undergoing ENT surgery 
or surgery in the upper airways in GA [8,11-14].

 Earlier studies all described a similar non-significant correlation 
between severe postoperative complications, the diagnosis of OSA, 
and ENT/upper airway surgery [12-15].

Postoperative infection

 In total, 13.79% developed a postoperative infection. A significant 
difference between the groups showed a higher incidence in the OSA 
group (22.5% vs 12,6%, P=0.024). The high prevalence of postoper-
ative infection has not earlier been identified in ENT-OSA literature, 
however, Rasmussen and Ovesen found in 2016 a postoperative in-
fection rate of 11% after ENT surgery at a Danish university clinic 
[16]. Moreover, Al-Qurayshi, Walsh, Owen, et al. found a risk of sur-
gical site infection of 1.5-6.0% of all Rhino surgery. They expected 
their findings to be underestimated because they only covered read-
missions or infections discovered in immediate extension of surgery 
[15]. In our study rhino surgery constitutes 30,47% of the surgeries. 
In Rhino surgery the risk of postoperative infection is evident because 
of multiple tissue damage, especially of the mucous membranes of the 
nose, which lasts beyond weeks after surgery, and demands weeks of 
daily cleansing of the nose and also a certain degree of compliance at 
the patient. However, delayed wound healing related to OSA diagno-
sis was not described in earlier studies, the characteristics of the OSA 
profile containing; smoking increased alcohol intake, overweight and 
comorbidities are all coincident with a higher risk of delayed wound 
healing, risk of low compliance, and thereby also a greater risk of 
wound infection. Similarly, chronic hypertension has a possible im-
pact on the vascularity and nutrition of the tissue.

 Sadly, it was not possible to make an exhaustive analysis of the 
connection between risk factors and postoperative infection in this 
study. This could be a relevant focus of the further investigation. In 
continuation of a discussion of infection, the effect of prophylactic 
treatment of postoperative infection is a topic of interest in the ENT 
field [15-19] and in light of our findings could be a relevant topic in 
future research.

Postoperative hypertension

 8.4% of the entire surgery group showed postoperative hyperten-
sion. There was a difference between the preoperative prevalence of 
diagnosed hypertension and the incidence of postoperative measured 
hypertension. Tests showed a statistically significant difference in the 
postoperative measured hypertension between the OSA and non-OSA 
group (20.83% vs 6,89% P=<0.0001), which points to a possible un-
derdiagnosing of hypertension in the OSA group in general, which 
was substantiated in the literature by young et al. [2].

 No cardiovascular events were documented, but as OSA patients 
seemed to have a higher risk of hypertension [1,2,4,6,9-11], there is 
a possible risk of cardiovascular events and postoperative bleeding. 
The clinical relevance is theoretical, and hence a relevant topic for 
future larger randomized research [5,6,9,10].

Desaturation

 9.59% of the OSA group developed postoperative desaturation vs 
3,57% among non-OSA patients (p=0.026). No patients developed 
more severe symptoms and were vastly stabilized. Earlier clini-
cal studies found an association between the diagnosis of OSA and 
not-severe respiratory symptoms while in the Post Anesthesia Care 
Unit [12,13]. Contradictive, clinical reviews describe a more severe 
risk of a rebound in REM sleep 3-5 days after surgery, causing a risk 
of a decrease in arousal response and, hence a risk of ‘late postopera-
tive complication’ [7,11]. When focusing on the risk concerning ENT 
surgery, this was not confirmed in this study, hence all patients were 
stabilized, and no further events were identified.

Same-day vs. hospitalization

 In the OSA group, we found no substantial differences between 
receiving same-day surgery vs. hospitalization after surgery. Our find-
ings were in line with other clinical studies, which found no incidence 
of postoperative complications in the ENT-OSA group, that could jus-
tify hospital admission or endanger the patients receiving same-day 
surgery [12-14].

Risk profile

 A multivariate analysis was conducted to distinguish between pa-
tients who developed postoperative complications due to certain de-
mographic characteristics. We found no evidence that age, smoking, 
alcohol intake, or type of surgery could be regarded as independent 
risk factors for postoperative complications in this study, but the tests 
indicated an interaction between OSA and several of the risk factors 
(table 4). Studies have suggested several screening tools for pre-surgi-
cal evaluation [4,5,9-13]. A systematic preoperative screening of OSA 
could help identify patients at high risk of developing complications. 

Limitations

 The study was retrospective, and the cohort was not equally paired 
in OSA/non-OSA. In the study, not all patients were screened for 
OSA, adding a risk of undiagnosed OSA in the non-OSA group. It is 
a weakness, that not all patients in the OSA group had an exact AHI 
score to clarify the severity of the diagnosis. Future studies need to 
consider the necessity of a sensitive screening tool for undiagnosed 
OSA before data collection. There were no prospective studies on the 
subject, which would be relevant to future research.

Conclusion

 We found no increased risk of developing severe per-/postop-
erative complications for OSA patients. However, a high-risk OSA 
profile was suggested: Male, older age, smoking, increased BMI, in-
creased alcohol intake, receiving rhino or malignant surgery. Infec-
tion was the most frequent complication. We suggest using specific 
screening tools for identifying OSA patients with an increased risk 
of peri- postoperative complications. Same-day ENT surgery in GA 
flow-risk OSA patients should be considered.

Acknowledgment

 Data analysis was supported by the BIAS core facility at Aarhus 
University Denmark.

https://dx.doi.org/10.24966/OHNS-010X/100071


Citation: Riis CBS, Ovesen T, Bertelsen JB (2022) Risk of Complications Among Patients with Obstructive Sleep Apnea Undergoing ENT-Surgery. J Otolaryng 
Head Neck Surg 8: 71.

• Page 5 of  5 •

J Otolaryng Head Neck Surg ISSN: 2573-010X, Open Access Journal
DOI:10.24966/OHNS-010X/100071

Volume 8 • Issue 2 • 100071

Declaration of Conflicting Interests
 No potential conflict of interest was reported by the authors. This 
research received no specific grant from any funding agency in the 
public, commercial, or not-for-profit sectors.

References
1. Senaratna CV, Perret JL, Lodge CJ, Lowe AJ, Campbell BE, et al. (2017) 

Prevalence of obstructive sleep apnea in the general population: A system-
atic review. Sleep Med Rev 34:70-81.

2. Young T, Peppard PE, Gottlieb DJ (2002) Epidemiology of obstructive 
sleep apnea: a population health perspective. Am J Respir Crit Care Med 
165: 1217-1239.

3. Fahlenkamp A, Rossaint R, Coburn M, American Society of Anesthesiolo-
gists Task F. (2014) Perioperative management of patients with obstructive 
sleep apnea: update on the practice guidelines of the American Society of 
Anesthesiologists Task Force. Anaesthesist 63: 511-513.

4. Dickerson SC (2019) Perioperative Guidelines in Anesthesia. Otolaryngol 
Clin North Am 52: 981-993.

5. Fernandez-Bustamante A, Bartels K, Clavijo C, Scott BK, Kacmar R, et al. 
(2017) Preoperatively screened obstructive sleep apnea is associated with 
worse postoperative outcomes than previously diagnosed obstructive sleep 
apnea. Anesth Analg 125: 593-602.

6. Chan MTV, Wang CY, Seet E, Tam S, Lai HY, et al. (2019) Association 
of unrecognized obstructive sleep apnea with postoperative cardiovascu-
lar events in patients undergoing major noncardiac surgery. JAMA 321: 
1788-1798.

7. Wolfe RM PJ, Miller DE, Weiss-Coleman R, Solomonides T (2016) Ob-
structive Sleep Apnea: Preoperative Screening and Postoperative Care. J 
Am Board Fam Med 29: 263-275

8. Ravesloot MJL, de Raaff CAL, van de Beek MJ, Benoist LBL, Beyers J, 
et al. (2019) Perioperative Care of Patients With Obstructive Sleep Apnea 
Undergoing Upper Airway Surgery: A Review and Consensus Recommen-
dations. JAMA Otolaryngol Head Neck Surg 145: 751-760.

9. Holt NR, Downey G, Naughton MT (2019) Perioperative considerations 
in the management of obstructive sleep apnoea. Med J Aust .211: 326-332.

10. Lockhart EM, Willingham MD, Abdallah AB, Helsten DL, Bedair BA, et 
al. (2013) Obstructive sleep apnea screening and postoperative mortality 
in a large surgical cohort. Sleep Med 14: 407-415.

11. Vasu TS, Grewal R, Doghramji K (2012) Obstructive sleep apnea syn-
drome and perioperative complications: a systematic review of the litera-
ture. J Clin Sleep Med 8: 199-207.

12. Setaro J, Reinsel R, Brun D (2019) Preoperative Screening for Obstructive 
Sleep Apnea and Outcomes in PACU. J Perianesth Nurs 34: 66-73.

13. Woodling K, Fiorda-Diaz J, Otto BA, Barnes CA, Uribe AA, et al. (2018) 
A retrospective analysis on patients at high risk for obstructive sleep apnea 
undergoing ear, nose, and throat surgeries. Laryngoscope Investig Otolar-
yngol 3: 16-21.

14. Asha’ari ZA, Rahman JA, Mohamed AH, Abdullah K, Leman WI (2017) 
Association between severity of obstructive sleep apnea and number and 
sites of upper airway operations with surgery complications. JAMA Oto-
laryngol Head Neck Surg 143: 239-246.

15. Al-Qurayshi Z, Walsh J, Owen S, Kandil E (2019) Surgical Site Infec-
tion in Head and Neck Surgery: A National Perspective. Otolaryngol Head 
Neck Surg 161: 52-62.

16. Rasmussen S, Ovesen T (2014) Insufficient reporting of infections after 
ear, nose and throat surgery. Dan Med J 61: A4735.

17. Oppelaar MC, Zijtveld C, Kuipers S, Ten Oever J, Honings J, et al. (2019) 
Evaluation of Prolonged vs Short Courses of Antibiotic Prophylaxis Fol-
lowing Ear, Nose, Throat, and Oral and Maxillofacial Surgery: A System-
atic Review and Meta-analysis. JAMA Otolaryngol Head Neck Surg 145: 
610-616

18. Salmanov AG, Shkorbotun VO, Shkorbotun YV (2019) Antimicrobial re-
sistance of staphylococcus aureus causing of surgical site infections in ear, 
nose and throat surgery. Wiad Lek 72: 154-158.

19. Haas CE, LeBlanc JM (2004) Acute postoperative hypertension: a review 
of therapeutic options. Am J Health Syst Pharm 61:1661-1673; quiz 1674-
1675.

https://dx.doi.org/10.24966/OHNS-010X/100071
https://doi.org/10.1016/j.smrv.2016.07.002
https://doi.org/10.1016/j.smrv.2016.07.002
https://doi.org/10.1016/j.smrv.2016.07.002
https://doi.org/10.1164/rccm.2109080
https://doi.org/10.1164/rccm.2109080
https://doi.org/10.1164/rccm.2109080
https://doi.org/10.1016/j.otc.2019.08.001
https://doi.org/10.1016/j.otc.2019.08.001
https://doi.org/10.1213/ane.0000000000002241
https://doi.org/10.1213/ane.0000000000002241
https://doi.org/10.1213/ane.0000000000002241
https://doi.org/10.1213/ane.0000000000002241
https://doi.org/10.1001/jama.2019.4783
https://doi.org/10.1001/jama.2019.4783
https://doi.org/10.1001/jama.2019.4783
https://doi.org/10.1001/jama.2019.4783
https://doi.org/10.3122/jabfm.2016.02.150085
https://doi.org/10.3122/jabfm.2016.02.150085
https://doi.org/10.3122/jabfm.2016.02.150085
https://doi.org/10.1001/jamaoto.2019.1448
https://doi.org/10.1001/jamaoto.2019.1448
https://doi.org/10.1001/jamaoto.2019.1448
https://doi.org/10.1001/jamaoto.2019.1448
https://doi.org/10.5694/mja2.50326
https://doi.org/10.5694/mja2.50326
https://doi.org/10.1016/j.sleep.2012.10.018
https://doi.org/10.1016/j.sleep.2012.10.018
https://doi.org/10.1016/j.sleep.2012.10.018
https://doi.org/10.5664/jcsm.1784
https://doi.org/10.5664/jcsm.1784
https://doi.org/10.5664/jcsm.1784
https://doi.org/10.1016/j.jopan.2017.10.005
https://doi.org/10.1016/j.jopan.2017.10.005
https://doi.org/10.1002/lio2.131
https://doi.org/10.1002/lio2.131
https://doi.org/10.1002/lio2.131
https://doi.org/10.1002/lio2.131
https://doi.org/10.1001/jamaoto.2016.3268
https://doi.org/10.1001/jamaoto.2016.3268
https://doi.org/10.1001/jamaoto.2016.3268
https://doi.org/10.1001/jamaoto.2016.3268
https://doi.org/10.1177/0194599819832858
https://doi.org/10.1177/0194599819832858
https://doi.org/10.1177/0194599819832858
https://pubmed.ncbi.nlm.nih.gov/24393585/
https://pubmed.ncbi.nlm.nih.gov/24393585/
https://doi.org/10.1001/jamaoto.2019.0879
https://doi.org/10.1001/jamaoto.2019.0879
https://doi.org/10.1001/jamaoto.2019.0879
https://doi.org/10.1001/jamaoto.2019.0879
https://doi.org/10.1001/jamaoto.2019.0879
https://pubmed.ncbi.nlm.nih.gov/30903764/
https://pubmed.ncbi.nlm.nih.gov/30903764/
https://pubmed.ncbi.nlm.nih.gov/30903764/
https://pubmed.ncbi.nlm.nih.gov/15540477/
https://pubmed.ncbi.nlm.nih.gov/15540477/
https://pubmed.ncbi.nlm.nih.gov/15540477/


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

	__Fieldmark__506_2649400472
	__Fieldmark__230_2992343960
	__Fieldmark__249_488663541
	__Fieldmark__552_915113997
	__Fieldmark__424_4065931722
	__Fieldmark__384_2728986214
	__Fieldmark__1283_2214957982
	__Fieldmark__470_3415365179
	__Fieldmark__381_3579108576
	_Hlk74910333

