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 Abstract: In general, surgery is performed under the 
influence of anesthesia, and among others is conducted with 
general anesthesia. Ventilation Control pressure (PCV) and 
Volume Control Ventilation (VCV) are modes available 
Ventilator techniques in the perioperative period. This 
research compared ventilators perioperative and blood gas 
variable of the volume-controlled ventilation (VCV) and the 
ventilation pressure controlled (PCV) in patients undergoing 
surgery under general anesthesia. After obtaining the 
approval from the Institutional Ethics Committee and 
informed consent, sixty patients scheduled for surgery 
conducted in supine position under general anesthetics were 
randomly allocated into two groups to receive the VCV or 
PCV modes with Randomized Controlled Trial (RCT) method. 
Group V (30 patients) received VCV and Group P (30 
patients) received PCV. The main objective was for variable 
oxygenation FiO2, systolic and diastolic blood pressure, 
average arterial pressure, pulse rate at different times point, 
namely T0-12 minutes before induction, T1-12 minutes 
before induction intubate, T2-12 minutes after intubation 
and so forth in every 15 minutes until the surgery was 
complete. The Secondary goals included sedation scale 
parameter and vomiting scale after extubation.   Paired 
samples t test for overall comparisons and Ramsay scores 
for sedation and vomiting scales. The main variable and 
secondary variable were align in the two groups (P>0.05).   
In clinical, both PCV and VCV groups were suitable for 
ventilator technique on patients with general anesthesia 
surgery.  
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INTRODUCTION 
 Coronavirus disease 19 (COVID-19) originated from the city of Wuhan in China in 
the early of December 2019 has spread fast with confirmed cases in almost every country 
in the world and has become a new global public health crisis. Etiology Agent is set as a 
critical syndrome breathing coronavirus 2 (SARS-CoV-2). This virus is originated from 
bats and is transmitted to humans primarily occur through direct, indirect, or close 
contacts to the infected person through the infected person’s secretions such as 
respiratory secretions, saliva or through respiratory droplets expelled when an infected 
person coughs, sneezes, or talks. T h e  W o r l d  Health Organization created the term 
o f  COVID-19 and stated that this new corona virus disease as pandemic on 11 March 
2020. 

Positive pressure ventilation is a respiration therapy form which involves delivery 
of air or oxygen mixtures combined with other gases with positive pressure to lungs. At 
the moment the gas enters lungs, pressure interalveolar increases until it changes its flow 
or pressure detected by machine sending the mixture, or a set volume of gas which is sent 
to signal the end of the breath. Air expiration occurs passively secondary due to the 
buildup of pressure in the alveoli which goes out to conductive airduct which is lack of 
pressure [2]. The goals of the mechanic ventilator installation are for maintaining the 
alveolar ventilation optimally and fulfilling metabolic needs, repairing hypoxaemia, and 
maximizing oxygen transport. 

Apart from the hopes for mechanically ventilated patients, there are concerns 
which very fundamental with its application. The ventilation mechanic is a technique 
which is opposite with physiology ventilation, that is with positive pressure production in 
lieu of negative pressure to inflate the lungs.  Therefore, it is not surprising, in its use can 
raise problem [2]. Because of that reason, it is important that on every application of 
mechanic ventilation needs an analysis to the accuracy of the indication, the accuracy of 
the patient, the accuracy of the application method and is always be alert to the 
complication which will occur. Moreover, on every mechanic ventilation application must 
understand physiology respiration. 

Mechanic ventilator is very important to support the patients’ respiratory 
functions when they are under the general anesthesia. There are several anesthesia 
mechanic ventilators [4]. The common modes which are widely used is Volume 
Controlled Ventilation (VCV) and Pressure Controlled Ventilation (PCV). VCV mode is the 
most well-known for the perioperative period [5]. VCV is a traditional controlled 
ventilation mode in anesthesia; tidal volume has predetermined in advanced and is 
transmitted apart from related pressure which is required [6]. The benefits of VCV are that 
this technic has been well known and has used minute volume which is controllable [7].  
In contrast to VCV, peak inspiratory pressure (PIP) is used to limit the tidal volume which 
is delivered to patients in PCV [8]. PCV is a ventilation alternative mode and is used 
primarily in emergency patients and respiratory problem [9]. PCV can increase arterial 
oxygenation and decrease air duct peak pressure [10] as well as increase alviolar 
recruitment [11]. 
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LITERATURE REVIEW 
Mechanical ventilation is the most common short-term life support technique 

which is widely used worldwide and applied daily for various spectrum indications, 
starting from scheduled surgery procedure until acute failure organ. This modern 
literature gives updating of mechanics breathing-based physiology, working principle, and 
main ventilation setting, as well as mechanical ventilation potential complication [12]. 
Mechanical ventilation aims to achieve adequate gas exchange. There are more proofs to 
avoid ventilation mechanic invasive through endotracheal pipe when possible. The 
indication for intubation and mechanical invasive ventilation is the severe respiratory 
failure, as proofed by severe oxygenation impairment and alveolar ventilation, the 
decrease of respiratory effort, and the blood circulatory failure in certain cases. 

Once the decision for invasive mechanical ventilation is taken, the steps for 
minimizing the lungs injury must b e  considered by selecting  appropriate ventilation 
mode and modality and its fit setting [14]. The type and intensity of ventilator support 
required by patients vary during treatment. Modern mechanical ventilators can be 
customized as the patients’ needs. In a commercial aspect, there are available devices for 
controlling volume, pressure, or flow gas and breathing cycle time. They support patients 
who have difficulty in breathing and who still can trigger mechanical cycles with the 
spontaneous inspiration effort. At this moment, the mechanical ventilator is a complex 
machine, consists from many specific component equipment and displays several 
ventilation modes. There are two basic ventilation modes, namely Pressure Controlled 
Ventilation (PCV) and Volume Controlled Ventilation ((VCV).  Pevent Naraya is a ventilator 
that can be operated in both two modes, PCV and VCV. 
 
Pressure Controlled Ventilation 

As the name suggests, "pressure" is a parameter which i s  targeted ventilator. The 
ventilator will produce inspiration pressure which has been arranged by clinician. The 
tidal volume which is produced will become a breathing mechanical function. In addition, 
the clinician prescribes PEEP which is desired, rate respiration, FiO2, and inspiration time 
or ratio I:E, and trigger mode. It should be noted that the doctor does not control the 
waveform or flow of peak inspiration. It is as in the case of volume targeted ventilation. 

Pressure controlled ventilator is a ventilator that generates a preset pressure 
during inspiration time which has been determined on the respiration level which has 
been established. Its pressure is constant during inspiration and the flow slows. PCV 
provides an advantage over volume-controlled breathing: lower the peak airduck 
pressure to deliver the same volume, volume distribution which is better in lungs, better 
oxygenation, less barotrauma risks, leakage compensation without interfering volume 
delivery to the patients and ability for ventilation for every type patient.  

The only significant drawback of ventilation pressure control is that tidal volume 
delivery will increase and it will decrease with the change of patients’ compliance, and 
this is not guaranteed. The extra clinical alert is needed when the use of pressure-
controlled ventilation to avoid in lower or in upper of patients’ ventilation i n  which 
obedience is altered.  The compliance alternation can occur due to the underlying 
diseases, surgical position, surgical package or retractor presence, and the change of 
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relaxation or insufflation degrees.  
Parameters for PCV include Pinsp in cmH2O, Inspiration Time (Ti) in second or I:E 

Ratio determines cycling time from inspiration to expiration, Respiration Level in 
breath/minute determines the beginning time inspiration, PEEP in cmH2O and Pmax-
Maximum airway pressure, at that time the ventilator will sound the alarms and end the 
inspiration. 
 
 
 
 
 
 
 

                      Figure 1. PCV graph 
 
Volume Controlled Ventilation 

Volume Controlled Ventilation (VCV), has become a controlled ventilation mode in 
anesthesia. In the VCV, the ventilator delivers a preset tidal volume (TV) with a constant 
flow during a preset inspiratory time (Ti) at the preset breathing level. The benefit of VCV is 
it is a well-known technique and controllable Volume Minute. 

The worries of VCV is that its constant flow can high peak pressure and thus can 
expose the patients to the risk of barotraumas [1]. However, its high peak pressure can be 
limited by setting the tolerable pressure to the patients in accordance to the patients’ 
conditions. 

The main parameters are for VCV[13]: Tidal Volume (TV) – is set in ml, Breathing 
level (BPM), I:E Ratio -inspiratory time ratio setting (TI) over the time expiration (TE), 
PEEP-positive end expiratory pressure, Tp% = inspiratory pause (0-50% of Ti) and 
Pressure Limit, Pmax (cmH2O). 

 
Figure 2. VCV graph 

 
METHODE 

This research was conducted by testing the Pevent Naraya ventilator to the clinic 
patients using general anesthesia with RCT (Randomized controlled Trial) method, with 
60 participants aged 18-55 years. On this stage the conducted steps were as following: 
a. The tests were conducted on two group patients, the first group first consisted of 30 

persons with general anesthesia on patients with Volume Controlled Ventilation (VCV). 
The second group consisted of 30 persons with General anesthesia testing on patients 
with the pressure controlled ventilator (PCV) mode. All patients before conducting the 
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general anesthesia were required to fill in informed consent form. 
b. Screening inclusion, surgery with general anesthesia ASA I-II with the surgery time 

was for 1-2 hours, 
c. The action of general anesthesia with: 
➢ Induction with propofol, fentanyl and relaxant 
➢ Anesthesia maintenance with sevoflurane, N2O, O2: 

d. The group of Ventilator Setting group on mode VCV was VT=6ml/kg RR=12, 
FiO2=50%. The second settings ventilator on PCV mode was pressure support 10-15 
for reach VT=6ml/kg RR=12, FiO2=50%. 

e. Anesthesia monitoring with research variables: blood pressure, pulse, saturation, 
waking duration and complication (additional data). 

 
RESULT AND DISCUSSION 

The study was conducted on 60 patients with ASA I and II physical status 
undergoing surgery with general endotracheal anesthesia. The subjects were divided into 
two groups, namely the Volume Controlled Ventilation (VCV) group of 30 people and the 
Pressure Controlled Ventilation (PCV) group of 30 people. The research subject 
characteristic data can be seen on the table below: 
Table 1 The average comparison and standard deviation of the research general subject 
characteristics  
 
Perlakuan 
 
 Uji Nilai 

 
 
 
 
 
 
 
 
 

Remark: p value is calculated based on t test, p ≤ 0,05 = meaningful, p ≤ 0,01 = 
very meaningful p > 0,05 = not meaningful. 

The average arterial pressure from T0 to T12 statistically was not different 
meaning between VCV and PCV (p>0.05) groups. The second group experienced 
increment of average arterial pressure for one minute after intubation. The average 
arterial pressure was maintained between 78 mm Hg up to 98 mm Hg. The pulse rate 
started T0 to T12 in statistics was not different in meanings between VCV and PCV 
(p>0,05) groups. Both groups experienced the increment of pulse rate for one minute 
after the incubation. The pulse rate was maintained between 78 x/minute to 92 x/minute. 
Peripheral oxygen saturation started from T0 until T12 in statistical was not different in 
meanings between VCV and PCV (p>0,05) groups. The peripheral oxygen saturation was 

  
Characteristics      VCV 

    (n=30) 
         PCV 

       (n=30) 

t               p 

 

1. Age  

 

41,1 (7,2) 

 

42,2 (10,1) 

 

0,33 

 

0,732 

2. Weight (kg) 55,7 (6,8) 54,8 (9,6) 0,31 0,748 

3. Systolic pressure (mmHg) 128,1 (5,5) 127,2 (6,2) 0,41 0,673 

4. Diastolic pressure (mmHg) 78,1 (7,9) 76,6 (19,8) 0,44 0,652 

5. Average artery pressure (mmHg) 95,0 (11,8) 93,2 (8,6) 0,47 0,631 

6. Pulse rate (x/mnt) 87,5 (5,5) 84,3 (8,5) 1,10 0,276 
7. SaturationO2 perifer (%) 96,9 (2,9) 96,7 (3,3) 0,74 0,458 

8. Duration Operation (Minutes) 164,5 (10,2) 155,6 (15,3) 1,81 0,081 
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maintained between 98 % to 100 %. 
Sedation scale started in the minute of 15 until 120 in statistical was not different 

in meanings between VCV and PCV (p>0,05) groups. Both groups have risen (scale 3) i n  
t h e  m i n u t e  o f  31 afte r  extubati on.   VCV group re ached  scale 2 (conscious, 
calm) in  the minute of  44 while PCV reached scale 2 in the minute of 48. Vomiting 
scale started in the minute of 15 until120 in statistical was not different in meaning 
between tramadol and fentanil (p>0,05) groups. Both groups respectively found two 
patients suffered with vomits but did not find any complaints about vomiting.  
 
Discussion 

From the general description of the research subject characteristics, it can be seen 
that age, body weight, arterial blood pressure for systolic, diastolic and arterial pressure 
mean, oxygen saturation, and pulse rate at the time before induction of the two treatment 
groups, did not show any significant difference, so the subject study was homogeneous 
and worthy for the comparison. The real cardiovascular response marked with existing 
increment of blood pressure and pulse rate are conditions that are often encountered 
during the laryngoscopy and intubation actions. This thing has been researched for about 
30 years. Laryngoscopy and intubation will cause a reflex in the increment of sympathetic 
activity which results in hypertension and tachycardia.16 Laryngoscopy and intubation 
also cause enhancement rate o f  catecholamine plasma, which are part of the stress 
response resulting from the act, and will eventually strengthen the increment of arterial 
blood pressure.17 

Barak et al. in his research found that laryngoscopy and intubation, both with an 
ordinary laryngoscope and a fiberoptic laryngoscope resulted in the increase of blood 
pressure which was meaningful in the minute of 1, 2, and 3 after intubation compared 
with preintubation.17 In this research both groups experienced an increase in arterial 
blood pressure one minute after intubation. The systolic blood pressure of the tramadol 
group increased from 120.7 (17.3) mmHg to 126.3 (16.2) mmHg, diastolic blood pressure 
and average artery were less affected enhancement after intubation. 

The systolic blood pressure of the fentanyl group increased from 115.4 (17.6) 
mmHg to 129.6 (18.1) mmHg, the mean diastolic and arterial blood pressure decreased 
after intubation. The increase in arterial blood pressure after intubation was not much 
different from before induction because arterial blood pressure decreased initially after 
induction. After anesthesic induction until the preintubation time, the average rate pulse 
decline on the tramadol group was not significantly different from the fentanyl group. 
This also happened in the study of Kulka et al. that the decline in pulse rate at the time of 
anesthesic induction to preintubation occured due to the direct depressant effect of 
anesthetic induction drugs. The rate pulse increment occured after laryngoscopy and 
intubation actions because of sympathetic excitatory.18 After laryngoscopy and intubation, 
there was an increase in the average pulse rate for all groups. In the tramadol group, the 
average postintubation pulse rate increased in the  minute of 1 from 86.4 (12.6) x/minute 
to 89.9 (18.7) x/minute compared to preintubation. In the fentanyl group, the average 
postintubation pulse rate increased in the minute of 1 from 80.4 (12.1) x/minute to 91.9 

(15.4) x/minute compared to preintubation. There was a correlation between oxygen 
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saturation (SpO 2 ) and the oxygen partial pressure in blood (PaO2 ). 100% oxygen 

saturation was equal to PaO2 90 mmHg or more; 90% oxygen saturation  was equal to 

PaO2 60 mmHg; 60% oxygen saturation was equal to PaO2 30 mmHg; and 59% oxygen 
saturation was equal to PaO2 27 mmHg.19   If after giving premedication and anesthetic 
induction as well as laryngoscopy and intubation were performed significantly 
meaningful desaturation or hypoxaemia, it could occur i n i t i a l  response in the form 
of sympathetic nervous system stimulation. Hypoxaemia would activate the 
chemoreceptors in body of carotid and aorta, which next would activate central 
respiration and vasomotor in stem brain. The cardiovascular response occurred due to 
the existing peripheral chemoreceptors stimulation which would raise the possibility of 
peripheral vasoconstriction development.20 All observed peripheral oxygen saturation 
values based on time and treatment group in this study were all within the normal value 
range and there was no difference meaning. The peripheral oxygen saturation was 
maintained between 98 % until 100 %.  There was not any decrease in oxygen saturation 
occurrence during observation started from the induction until the performed surgery, so 
that the existing hypoxaemia which could stimulate central vasomotor and result in the 
existence of cardiovascular system response could be removed. 

The postoperative sedation degree which was expected was not too deep, so that it 
would not lead to dangerous complications such as hypoxia or aspiration. For patients 
who were not intubated, the ideal target for sedation was the Ramsay sedation scale of 2-
3 in which the patient was calm, sleepy but easily awakened to a full conscious level, and 
was calm when being alone.21 In this research the VCV and PCV groups reached scale 3 
(awake) in the minute of 30. This proved that VCV and PCV do not have any differences in 
length of waking up time. The reasons of postoperative nauseous and vomit are 
multifactorial and have certain predispositions which cover s o m e factors which relate 
with patient, s u r g e r y  type and anesthesia.  Therefore, the predicted patients who 
would be suffered with nauseous and vomit should be given antiemetic drugs for 
prevention.22 Both researched groups were given antiemetics at the end of the surgery. 
The tramadol and fentanyl groups respectively found that there were two patients with 
complaints of nausea (scale 1) and there was not any obtained complaint of queasy (scale 
2) or vomit (scale 3). 
 
CONCLUSION 

In general, VCV was compared to PCV as a ventilator support with general 
anesthesia brings similar effects for blood pressure, pulse rate, saturation and wake time. 
Based on the Mann-Whitney test the difference of average values of pressure blood, pulse 
rate, saturation and wake time between the VCV and PCV groups showed that there was 
no any significant difference (p>0.05). Clinically the use of the VCV and PCV methods for 
perioperative ventilation was equally suitable for the ventilator technique to the 
anesthesia surgery patients, despite the valid data of the long-term parameters results for 
different ventilation method still must be applied. 
 
Acknowledgements 

 The authors would like to thank the hospital staff and patient who support this 



252 
JIRK 
Journal of Innovation Research and Knowledge  
Vol.3, No.2, Juli 2023 
 

…………………………………………………………………………………………………………………………………….. 
Journal of Innovation Research and Knowledge ISSN 2798-3471 (Cetak)  

 ISSN 2798-3641 (Online) 

study possible. 
Declaration Of Interests 

The authors have no competing interests to declare that are relevant to the content 
of this article.  
Funding 

No funds, grants, or other support were received 
 
 REFERENCES 
[1] Mohan, et al. 2020. COVID-19: An Insight into SARS-CoV-2 Pandemic Originated at 

Wuhan City in Hubei Province of China 
[2] Iordan Potchileev; Maksym Doroshenko; Asif N. Mohammed.2022. Positive Pressure 

Ventilation.Treasure Island (FL): StatPearls Publishing; 2022 Jan-. 
[3] Viana W, Nawawi M. 2017. Mechanical ventilation. Department of Anesthesiology and 

Reanimation Medical Faculty of Padjadjaran University 
[4] Karim S Ladha , et al. 2018. Variability in the Use of Protective Mechanical Ventilation 

During General Anesthesia. Anesth Analg. 2018 Feb;126(2):503-512. doi: 
10.1213/ANE.0000000000002343Dos Santos Rocha, A., Habre, W., & Albu, G. (2021). 
Novel ventilation techniques in children. Pediatric Anesthesia. 

[5] Wagner Souza Leite, et al. 2020. Patient-ventilator asynchrony in conventional 
ventilation modes during short-term mechanical ventilation after cardiac surgery: 
randomized clinical trial.Multidiscip Respir Med 2020 Apr 29;15(1):650. doi: 
10.4081/mrm.2020.650.eCollection 2020 Jan 28. 

[6] Movassagi R, Montazer M, Mahmoodpoor A, et al. 2017. Comparison of pressure vs. 
volume controlled ventilation on oxygenation parameters of obese patients 
undergoing laparoscopic cholecystectomy. Pak J Med Sci 2017;33:1117-22. 

[7] Schick, V., Dusse, F., Eckardt, R., Kerkhoff, S., Commotio, S., Hinkelbein, J., & Mathes, A. 
(2021). Comparison of volume-guaranteed or-targeted, pressure-controlled 
ventilation with volume-controlled ventilation during elective surgery: a systematic 
review and meta-analysis. Journal of Clinical Medicine, 10(6), 1276. 

[8] Lee, J. M., Lee, S. K., Rhim, C. C., Seo, K. H., Han, M., Kim, S. Y., & Park, E. Y. (2020). 
Comparison of volume-controlled, pressure-controlled, and pressure- controlled 
volume-guaranteed ventilation during robot-assisted laparoscopic gynecologic 
surgery in the Trendelenburg position. International Journal of Medical Sciences, 
17(17), 2728.. 

[9] DNAP, G. T. W., & Scot Pettey, D. N. A. P. (2020). Optimizing Mechanical Ventilation 
During General Anesthesia. AANA journal, 88(2), 149-157. 

[10] Maroun Badwi Ghabach , et al. 2017. Ventilation of Nonparalyzed Patients Under 
Anesthesia with Laryngeal Mask Airway, Comparison of Three Modes of Ventilation: 
Volume Controlled Ventilation, Pressure Controlled Ventilation, and Pressure 
Controlled Ventilation-volume Guarantee. Anesth Essays Res. Jan-Mar 
2017;11(1):197-200. doi: 10.4103/0259-1162.200238. 

[11] Ge H., Lin L., Xu Y., Xu P., Duan K., Pan Q., et al. (2021). Airway pressure release 
ventilation mode improves circulatory and respiratory function in patients after 
cardiopulmonary bypass, a randomized trial. Front. Physiol. 12, 684927. 



 253 
JIRK 

Journal of Innovation Research and Knowledge 
 Vol.3, No.2, Juli 2023 
 

…………………………………………………………………………………………………….......................................... 
ISSN 2798-3471 (Cetak)  Journal of Innovation Research and Knowledge 
ISSN 2798-3641 (Online) 

10.3389/fphys.2021.684927. 
[12] TàiPhamMD, PhD, et all. 2017. Mechanical Ventilation: State of the Art. Mayo Clinic 

Proceedings-Volume 92, Issue 9, September 2017, Pages 1382-1400 
[13] Grundlagen der maschinellen Beatmung, 2016. Handbuch für Ärzte und 

Pflegepersonal, Jörg Rathgeber, Aktiv Druck&Verlag 
[14] Kim, Y. S., Won, Y. J., Lee, D. K., Lim, B. G., Kim, H., Lee, I. O. (2019). Lung ultrasound 

score-based perioperative assessment of pressure-controlled ventilation- volume 
guaranteed or volume-controlled ventilation in geriatrics: a prospective randomized 
controlled trial. Clinical Interventions in Aging, 14, 1319. 

[15] Huiqing Ge, et al. 2021. Airway Pressure Release Ventilation Mode Improves 
Circulatory and Respiratory Function in Patients After Cardiopulmonary Bypass, a 
Randomized TrialFront Physiol. 2021 Jun 3;12:684927. doi: 
10.3389/fphys.2021.684927. eCollection 2021. 

[16] Collins VJ. Endotracheal Anesthesia: III. Complication. Dalam:Collins,V.J.Principles of 
Anesthesiology. 3rd ed. Philadelphia: Lea & Febiger.1993: 565-96. 

[17] Barak M, Ziser A, Greenberg A, Lichinsky S, Rosenberg B. Hemodinamyc and 
cathecholamine response to tracheal intubation; direct laryngoscopy compare with 
fibreoptic intubation. J Clin Anesth 2003;15:243-9. 

[18] Kulka PJ, Tryba M, Zenz M. Dose-response effects of intravenous clonidine on stress 
response during induction of anesthesia in coronary bypass graft patients. Anasth 
Analg 1995;80:2. 

[19] Talke P, Chen R, Thomas B, Aggarwall A, Gotlieb A, Thorborg P, Heard S, et al. The 
hemodynamic and adrenergic effects of perioperative dexmedetomidine infusion after 
vascular surgery. Anesth Analg 2000;90: 834-9. 

[20] Stoelting RK. Pharmacology and physiology in anesthesia practice. 3rd ed. 
Philadelphia: Lippincott-Raven. 1999:36-77. 

[21] Kamibayashi T, Maze M. Clinical uses of alfa-2 adrenergic agonist. Anesthesiology 
2000;93:1345-9. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



254 
JIRK 
Journal of Innovation Research and Knowledge  
Vol.3, No.2, Juli 2023 
 

…………………………………………………………………………………………………………………………………….. 
Journal of Innovation Research and Knowledge ISSN 2798-3471 (Cetak)  

 ISSN 2798-3641 (Online) 

 
 
 
 
 

HALAMAN INI SENGAJA DIKOSONGKAN 
 


