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Abstract 

Many patients suffer from severe pain after general surgeries like inguinal 

hernia, where the traditional pain management methods (giving patients 1g of 

Perflgan (Paracetamol)) are usually insufficient to relieve the pain which increases the 

need for more doses of analgesia and sometimes the need for a combination of 

analgesia agents. Moreover, this not only increases the analgesia consumption but 

also may increase the possibility of post-operative complications. Therefore, we shall 

be using a combination of Paracetamol and ketamine to achieve full pain relief and 

patient satisfaction, comparing it to using Paracetamolsingly and thus prove that it is 

more effective. 

The present study aims to compare patients’ post-operative pain by using 

ketamine plus Paracetamol vs Paracetamol singly among urgent general surgery 

patients. 

This study is a true experimental randomized, controlled, prospective study, 

conducted at Tubas Turkish Government Surgical Hospital in Tubas, Palestine. The 

study is conducted on 60 male and female patients undergoing urgent general 

surgeries under the department of general snuggeries. American Society of 

Anesthesiologists (ASA) physical status I and II patients, Ages ranging from 15 to 60 

years.  

The sample is divided into two groups (30 patients each): Paracetamol 1g 

group, Paracetamol 1g plus ketamine group. Ketamine has proven to be an effective 

analgesic drug, which came with less opioid consumption, prolonged analgesia, and 

more pain relief satisfaction. 
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The findings of the study revealed that the K group is established to be more 

effective than the NK Group in terms of postoperative analgesia with reduced rescue 

analgesic requirements. 

The study recommended using ketamine in post-operative urgent general 

surgeries either singly or adjunct to opioids such as Pethidine, to apply ketamine in 

ED to achieve better pain relief for several procedures such as fractures or 

dislocations.   

 

Keywords: Ketamine Pain management, Pain, general surgeries, knowledge, post-

operation, Paracetamol. 
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 Chapter One 

Introduction  

1.0Background 

 According to International Association for the Study of Pain, pain is defined 

as an “unpleasant sensory and emotional experience associated with actual or 

potential tissue damage or described in terms of such damage”. 
1 

Post-operative pain is caused or defined as a condition of damaged tissues 

after a surgical procedure that can be combined with a muscle spasm in the side of 

surgery. Postoperative pain is considered to combine Inflammatory & Neuropathic 

components of pain. 
2 

The trauma caused by the surgical procedure comes with inflammation 

resulting from the damaged tissue injury or direct nerve injury is backed with 

systemic changes, and chemical release; such as hypertension, tachycardia, and 

increase in blood glucose if it is left untreated and was not managed at the right time. 

The postoperative pain could lead chronic pain, depression, and anxiety, which may 

end with the beginning of developing psychological morbidities.
3
 

In most cases, patients who come out after urgent general surgeries such as 

hernia, appendectomy, or cholecystectomy are given painkillers such as IV 

Paracetamol, IV diclofenac, COX 2 inhibitors, and opioids may not be enough to 

achieve good pain management satisfaction of post-surgical patients, which is 

insufficient to reduce the pain.
4 

Since Paracetamol is insufficient to reduce the pain, 

physicians often tend to use other analgesic drugs to achieve satisfactory pain relief 

such as opioids
5,6

. Therefore, Multimodal analgesia approach which means adding an 
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adjutant drug such as ketamine to the Paracetamol will reduce the pain & minimize 

the dose of opioids after the general surgeries.
7
 

1.0.1 Physiology of Pain 

 Nociception is a part of the functioning of the normal physiological structure, 

and involves four main stages which are transduction, transmission, modulation, and 

perception.
8
 

-Transduction 

When the Nociceptors are stimulated by painful Stimulus such as chemical or 

physical stimulation, the ions channels (Calcium, sodium, potassium) on the sensory 

nerve endings opens, generating electrical signal to pass through axons of two main 

category of nociceptors that are transmitted to the brainstem, thalamus, cortex and 

spinal cord.
8
 

-Transmission 

It refers to transport of the action potential from the peripheral terminal 

passing through axons reaching the central nervous system, this is the time when pain 

can be managed or controlled, which takes us to the most fundamental part of this 

process, the mechanism of pain management that the opioids block the release of 

neurotransmitters
8
.  

-Perception: 

Perception described the awareness of the pain, recognition of pain can be 

determined by several factor levels of health, social and cultural status, the pain 

suffered in the past , gender, psychological structure of person and genetics
8
. 

 



3 
 

-Modulation: 

Modulation point out the change (decrease or increase) of sensory input 

whether it is inhibition or enhancement through Supraspinal stimulation, which rises 

from the midbrain, pons, and medulla. In order to clarify the modulation, we need to 

imagine an individual that had a painful experience or painful stimulation but does not 

feel any pain; the opposite situation is when someone has a superficial cut but feels 

extreme pain. 
8
 

1.0.2 Multimodal Analgesia: 

Multimodal pain management or balanced therapy came into light for the first 

time in 1993 as documented article by Kehlet and Dahl. It is a method to manage 

postoperative pain. The fundamental purpose of it is improve the pain relief , 

analgesic effectiveness, reduce the amount of opioids used to control and decreasing 

the side effects of the analgesic medications by involving combination of different 

categories of analgesics to cover multiple sites of pain receptors in the brain , 

eventually improving the pain management satisfaction and pain relief. 
9,10 

1.1 Paracetamol 

Paracetamol is tended to be used widely for its antipyretic and analgesic effect. 

It can be used in children from an early age, is one of rare medications approved for 

pregnant or breastfeeding women, its analgesic effects are similar to NSAIDs but 

weaker than them and their effects NSAIDs covers COX-2 selective inhibitors, even 

though the Paracetamol mode of action is uncertain it is believed that it covers COX-1 

and COX-2 by inhibiting them through metabolism to achieve the expected pain 

relief. However, its abuse is also the main cause of native liver transplantation
14,15
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Chemistry and Distribution 

Rapid spread across all tissues allows rapid action regardless of skin area. 

Plasma protein binding is low. Metabolism: Primarily hepatic metabolism, mainly 

through two major pathways and one minor the main pathways with glucuronidation 

(account for 60% of the metabolism total) and sulfate conjugates (35%) which, by 

adding the relevant groups Glucuronides and sulfates will convert Paracetamol into 

inactive, soluble metabolites. These paths are interchangeable to quickly saturate if 

therapeutic doses are exceeded. a secondary pathway, catalyzed by cytochromeP450 

(5%), by the formation of Reactive intermediate: N-acetyl benzoquinone imine 

(NAPQI) which will be next It detoxifies by reducing glutathione and is finally 

excreted in the urine after conjugation Cysteine and Mercapturic acid. This metabolite 

(NAPQI) is responsible for the hepatotoxic effects of overdose. 
14,15,16,17

 

 

 

Pharmacological Activities 

 

 

 

 

Table 1: Summary of pharmacological and clinical activities of Paracetamol, selective 

COX-2 inhibitors and non-selective NSAIDs (1) 
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Pharmacokinetics: 

Paracetamol which gets quickly absorbed through the intestine, affected by the 

presence of food, reaching its maximum plasma concentration after 10-10 minutes of 

oral ingestion. Distributed to all, it increases with the concentrations using body 

tissues, crosses the placenta, and is excreted in breast milk. It binds to proteins weakly 

processing. 

It is mainly metabolized by the liver and forms glucuronide-related 

compounds, which are excreted through the urine, and 9% of it is excreted unchanged 

through urine. 

In an oxidation reaction by cytochrome oxidase enzymes, it forms an independent 

active spot A urine. The remaining percentage is also metabolized in the liver a 

chemically imine-benzoquinone-p-Acetyl-N (NAPQI), this compound has a short 

half-life because it binds quickly to glutathione. A hepatic and sulfhydryl radicals so 

that it is inactivated and excreted renal ally. 

In the case of excess production of NAPQI, as in cases of poisoning, glutathione 

stores are depleted by the liver, and NAPQI is bound by covalent bonds.(shared) with 

cysteine sulfhydryl groups involved in the synthesis of cellular proteins, and gets 

oxidative damage and initiates an inflammatory response that results in for it: 

mitochondrial dysfunction, hepatic necrosis, and then death. Similar reactions may 

occur in other organs such as the kidney. 
16,17,18 
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Intravenous Route: 

 Paracetamol exists in ready to use as liquid solution thought intravenous route 

name as perflgan which contains 1g of Paracetamol, giving Paracetamol through IV 

make its action rapid twice time than oral intake, in other words it equal to two doses 

of giving it orally. More over the bioavailability of Paracetamol IV is 100% but via 

oral route can reach maximum of 79%
19

 

Pharmacodynamics 

Mostly Paracetamol is used in combination of other medications such as 

NSAIDs to enhance the analgesic potency and activity mean while it has some 

Interaction with other medications. It is not forbidden to use Paracetamol with any 

other drug, but there are precautions for use with: 

-Vitamin K (AVK) oral anticoagulants, combination can cause increased mitigating 

effect when Paracetamol is taken in doses a maximum of 4 grams per day for at least 

4 days. In this case, the patient is required to check the INR regularly and AVK dose 

adjustment is possible.
20

 

-Chelated resins such as Questran® (cholestyramine): This type of the resin can 

reduce the intestinal absorption of Paracetamol and thus reduce the intestinal 

absorption of Paracetamol Efficacy if taken simultaneously. Therefore, it is 

recommended to take Paracetamol after at least two hours.
21.22

 

- Flucloxacillin, an antibiotic from the penicillin family and some others 

Cases of metabolic acidosis have been observed, particularly for affected patients 

As a risk factor of glutathione deficiency.
23 
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Contraindications 

Contraindications to the use of the molecule can be summarized in two points: 

- Hypersensitivity to Paracetamol or any of its ingredients (allergic reaction). 

- severe hepatic impairment reduces the rate of metabolism of Paracetamol,(e.g., 

Child-Pugh score is greater than or equal to 10). 

There are other contraindications related only to the pharmaceutical form in 

general, such as using suppositories if you have a history of rectal bleeding or even 

take the capsule or tablets before the age of 6 years due to the risk of miscarriage.
24

 

1.2 Ketamine 

Ketamine is a molecule that was synthesized in 1962 and is widely used as a 

general anesthetic. Today, ketamine is still the reference anesthesia agent in some 

clinical settings, but it is mostly used as an adjunct to general anesthesia. In fact, 

ketamine is the only effective injectable N-methyl-D-aspartate (NMDA) receptor 

antagonist available clinically to date. It is well known that the NMDA receptor plays 

an important role in the phenomenon of central desensitization. In fact, when used in 

low doses, ketamine has a powerful anti-hyperalgesia effect. It is used around surgery 

to reduce postoperative pain, opioid consumption, and to prevent delayed pain 2, 4, 8, 

14, 18 hours. Its use is gradually extending to other indications such as pain 

management in the emergency room, and chronic, intractable neuropathic pain. 

Treatment-resistant depression 
25,26 
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Chemistry 

Ketamine is initially an anesthetic agent present in the clinic in a racemic 

form. However, the S-ketamine form has 2 times more efficacy than the elemental 

form or the R-form (-) and above all it has fewer side effects than the psychoactive 

type, but it is not marketed in France, unlike Germany (Ketanest®). The ketamine-

induced state of anesthesia is characterized by deep and prolonged analgesia, and a 

loss of consciousness that causes the patient to detach more than from true sleep. The 

analgesic effectiveness of ketamine is related, among other things, to its N-methyl-D-

aspartate (NMDA) receptor blocking properties. 
27 

 

From a pharmacokinetic point of view, its half-life of distribution is about 10 

minutes, so its effect is fast but rapidly diminishing. The elimination half-life is 

approximately 2-4 hours and increases if hepatic metabolism is impaired. This drug 

may accumulate with repeated injections or continued administration. Metabolism 

occurs through the cytochrome P450 pathway. By D-demethylation, ketamine is 

converted to nor ketamine, the potency of which is about 20% of the original 

molecule.
28,29,30 
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Figure 1: “Metabolism. Ketamine is metabolized mainly to nor ketamine (80%), itself secondarily transformed into 

hydroxyl-norketamine (15%), mainly 6-hydroxy-norketamine. Accessory pathway passes directly through the 

transformation of ketamine in hydroxy-ketamine (5%)” 

 

 

 

 

Figure 2: Diagram of NMDA (excitatory) receptor-channel complex. (24) 

 

 



10 
 

Side Effects:  

Depending on the duration of the surgery, the contraindications are determined 

alongside with side effects and warnings. 

-The drug should not be used in patients with increased intraocular pressure. 

-preeclampsia (pre-eclampsia). 

-The drug should be used with caution in patients with arterial hypertension or 

increased intracranial pressure, mitral insufficiency, and mental disorders. 

Ketamine may cause high blood pressure, hypersalivation, hallucinations upon 

awakening (less often in children or with intramuscular injection), and apnea 

following rapid intravenous injection. Premedication of anesthesia to prevent 

hypersalivation.
31,32

 

1.3 Significance of the Study 

Many patients come to the ED department in need of urgent surgery
11,12 

,after 

they wake up from the surgery they are given the typical Pain killers like Paracetamol, 

and nonopioid analgesics don’t seem to be enough to relieve the pain, and what is 

worse that some patients are suffering from dependence on opioid of analgesic 

drugs
5,6,13

.Thus, here comes the role of ketamine due to its unique pharmacological 

structure in a certain dose of 0.3-0.5mg/kg it works as analgesic instead of the 

hypnotic drug because it works on nonselective NMDA receptors, and it is used for 

those who Suffers from opioid addiction, and It helps avoid second doses of analgesic 

drug as clarified approve.
6 
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1.4 Study Objectives 

 

1.4.1 Primary Research Objective 

To assess the analgesic effect of ketamine &its impact on the postoperative 

pain reduction & Minimize opioids consumption. 

 

1.4.2 Secondary Research Objectives: 

-To assess the effect of ketamine as analgesic agent in reducing post-op pain among 

urgent general surgeries patients. 

-To compare the effect of ketamine in reducing of post-op pain in urgent general 

surgeries with using Paracetamol versus Paracetamol only. 

-To assess the effect of ketamine as pain management drug in reducing other 

painkillers consumptions in urgent general surgeries  

-To assess the effect of ketamine as analgesic agent in reducing hospital length stay 

among urgent general surgeries patients. 

 

1.5 Research Hypothesis 

Administering there is a higher post-operative pain relief among ketamine plus 

Paracetamol group than the Paracetamol alone group of urgent abdominal surgery 

patients at the 0.05 significance level. 
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1.6 Research Questions: 

 

Q1- Does ketamine enhance the effect of Paracetamol in terms of pain management of 

urgent abdominal surgery? 

 

Q2- How much can the combined drug with Paracetamol provide a better analgesia in 

comparison of using Paracetamol alone? 

 

Q3- What is the most effective dose of ketamine that can be used in combination to 

Paracetamol, to provide more pain relief after urgent abdominal surgery? 
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Chapter Two 

Literature Review: 

 

 PUPMED, MEDLINE, and Google search engines were utilized for the 

purpose of this literature review. Key words used for the search were as follows: 

Ketamine, Paracetamol, analgesia, general surgeries, knowledge, awareness and 

compliance.  Quantitative or qualitative studies, written in English language, that 

reported the effect of ketamine in reducing pain& achieving more pain relief 

satisfaction. 

2.0 Ketamine Analgesic Effect as Nebulizer after Tonsillectomy: 

 To start with, a study conducted by Abdel-Ghaffar, in 2019 at Egypt in 

cooperation with Assiut University about Preventative nebulized ketamine, for pain 

control after tonsillectomy in children: randomized controlled trial, a double-blind 

controlled trial randomized the study design. The study had a main purpose of 

exploring the analgesic effect of nebulized ketamine as a unique method of pain relief.  

 The study included 100 children aging between seven and twelve years. The 

participants were randomly divided in four groups. group 1 had been given Placebo, 

group 2 had been given Ketamine IV intravenous ketamine, group 3 had ketamine 

nebulized, group 4 had ketamine nebulized with double dose of group 3 each group 

25 patient, data entry and analysis were carried out by SPSS with a confidence 

interval of 95% the study showed that ketamine reduced the consumption Paracetamol 

within 24h, significantly reduced the score of visual analogue scale (VAS). Nebulized 

Ketamine considered as an alternative in case of difficulty of administrating it IV.
33
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2.1 Effects of Adding Ketamine to Bupivacaine in Thoracic Paravertebral 

Block: 

A study conducted by El Mourad & Amer in 2018, at Egypt Tanta university 

hospital. Titled: “Effects of adding dexamethasone or ketamine to bupivacaine for 

ultrasound-guided thoracic paravertebral, block in patients undergoing modified 

radical mastectomy: A prospective randomized controlled study.” Aimed to assess the 

effectiveness of adding ketamine or dexamethasone as accompaniment to bupivacaine 

in thoracic paravertebral block to assist the quality of analgesia postoperatively in 

patients undergoing modified radical mastectomy. 

The study type was a controlled prospective randomized study, conducted on 

(ninety adult females) programmed for MRM. participants were allocated randomly 

into three groups (thirty each) to have ultrasound-guided TPVB before induction of 

general anesthesia, participants were randomized into three groups thirty for each; 

Group B, Group D, and Group K.B took bupivacaine 0.5% + 1 ml normal saline, D 

took bupivacaine 0.5% + 1 ml dexamethasone (4 mg) and K took bupivacaine 0.5% + 

1 ml ketamine (50 mg).  

Participants were observed for 24 hours postoperatively to record the first-time 

rescue analgesia as a primary outcome, total rescue morphine consumption pain 

scores, and incidence of complications, SPSS 16 were used for the statistical analysis, 

the results showed that patients with ketamine group had the lowest VAS score 

comparing it to the other group.
34
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2.2 A comparison between Paracetamol Singly versus Ketamine and 

Paracetamol after Pediatric Aden tonsillectomy to Assess Postoperative Pain, 

Nausea and Vomiting: 

This study conducted by Alsadi, in 2016 at hospital of eastern Ontario about 

“The Effect of Administration of Ketamine and Paracetamol Versus Paracetamol 

Singly on Postoperative Pain, Nausea and Vomiting After Pediatric 

Adenotonsillectomy” it aimed to compare the efficacy of the combination of ketamine 

and Paracetamol versus Paracetamol alone in tonsillectomy surgeries, the study was a 

randomized controlled trial conducted on 98 children (American society of 

anesthesiologists (ASA)) class I/ children aged between 3 and 12 years candidate for 

tonsillectomy were randomly assigned into two groups . 

Their pain was measured by using CHEOPS pain scale then evacuated the data 

on SPSS for analysis, the results revealed that there was a significant difference 

between the group who took the Paracetamol with ketamine and group who took 

Paracetamol alone, the CHEOPS scale was lower in ketamine group versus the other 

group in the first 0.5 – 6 hours.
35

 

2.3 Ketamine Plus Midazolam with Continuous Local Anesthesia vs 

Bupivacaine Plus Fentanyl: 

A study by Vincenzi, In 2020 at Italy in the Italian National Research Center on 

Aging, about the continuous thoracic spinal anesthesia with local anesthetic plus 

midazolam and ketamine is superior to local anesthetic plus fentanyl in major 

abdominal surgery, the study aimed to highlight the analgesic Superiority of ketamine 

plus bupivacaine over bupivacaine plus fentanyl , the study was designed as 

retrospective cohort study, the study included 98 patients divided in two groups , 60 

patients with fentanyl  group and 38 patients with ketamine group, the data was 
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analyzed with IBM SPSS Statistics version 24 (SPSS Inc, Chicago, IL) was used for 

statistical analysis, the pain was assessed through VAS (visual analogue scale ) , the 

main results were that ketamine group had the lowest pain score than the fentanyl 

group and had less respiratory depression complications .
36

 

2.4 Postoperative Pain Management Using Ketamine for Idiopathic Scoliosis 

Surgery: 

 
In his study, Ricciardelli, (2020) in USA in corporation with Anesthesiology 

and orthopedic department, on “The efficacy of ketamine for postoperative pain 

control in adolescent patients undergoing spinal fusion surgery for idiopathic 

scoliosis”.   

This study aimed to highlight the role of ketamine as a key changer in terms of 

analgesia and to increase the satisfaction of patients. The study adopted double 

blinded randomized controlled trial which was directed on 50 patients whom their 

ages were eighteen and under suffering from posterior spinal fusion subjected to ASA 

score I to III. Half the patients were given placebo, and the other half of the patients 

were allocated in experimental group.  

Data were investigated through GraphPad Software however, the results 

showed that the combination of ketamine and morphine has achieved a better pain 

management for the patients and limited the occurrence of nausea and vomiting.
37

 

2.5 The Effect of Small Dose of Ketamine on Morphine Requirement after 

Intestinal Surgery: 

A study conducted by AbdelRady,(2021) at Egypt in general surgery 

department.  About the “Effect of small dose ketamine on morphine requirement after 
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intestinal surgery: A randomized controlled trial”, the study explored the efficiency of 

ketamine as pain killer for the skin incision in abdominal surgeries. 

The study adopted randomized controlled trial design, applied on sixty patients 

between 18-60 years old. Subjected to ASA score I and II who were arranged for 

abdominal surgery which was intestinal surgery. The arranged time for the surgery 

was between(one – three hours). The patients were allocated in to two groups each 

one had thirty members. Controlled group were given placebo while ketamine group 

were given IV ketamine infusion IBM SPSS statistics version 20, analyzed the study 

collected data.
38 

2.6 The Rolle of Ketamine Subcutaneously Dose on Postoperative Pain 

Management. 

A dose-finding study was conducted by Jon Tuchsvherer ET in 2017 in sub-

Saharan Rwanda in cooperation “The Canadian Anesthesiologists’ Society 

International Education Foundation and with the Department of Anesthesia at the 

University of Rwanda”.  for patient whose undergoing for a major surgery about the 

effect of applicating low dose of ketaminesubcutaneously a dose finding studyto assist 

postoperative pain management efficacy of ketamine in Rwanda, in order to make 

more studies about it in the future.  

 The study was conducted on 31 patients undergoing major surgeries. Their 

ages between (18 -65) years old with exclusion criteria for hypertension, allergy to 

ketamine, increased intracranial pressure, arrhythmias, refusal to participate in the 

study. The pain measurement was assessed through numerical pain score in which 

zero means no pain till ten equals’ worst pain. ketamine has proven itself in pain 

reduction and achieving better pain relief without serious side effects.
39 
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Chapter Three 

 

Research Methodology  

 

3.0.    Study Design: 

This is a Controlled, experimental randomized, and prospective study. The 

study is likely to discover the post-operative pain management of urgent general 

surgeries: between single Paracetamol& ketamine plus Paracetamol. The study 

structure is developed to be adjusted a long side with the study objectives and in the 

same time to fit with the related intervention procedures to assist intervention 

outcomes. The study was accomplished in operation unit then in the  post anesthesia 

care unit, and final following up the patients in post-surgical wards at Tubas Turkish 

Governmental Hospital in Tubas, Palestine. 

 

3.1 Study Setting: 

The study was conducted in operation unit, post anesthesia care unit, and post-

surgical wards at Tubas Turkish Government Hospital in Tubas, Palestine. 

 

3.2 Study Population: 

The targeted population is going to be the patients who arrive to ED with severe 

abdominal pain and needs for urgent surgery, in Tubas Turkish governmental hospital 

in Tubas. The population is the patients who were admitted to the Ed then directed to 

the operation room for Urgent abdominal surgery at this hospital. 
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3.3 Sample Selection: 

All patients, whether male or female, underwent urgent general surgery after 

they were directed from the ED. Those patients must meet the standards of the 

(American Society of Anesthesiologists (ASA). Agesvary between 15and 65 at Tubas 

Turkish Governmental Hospital. The predictable sample size was selected from the 

literature, which is 60 patients separated into two groups K group and the NK group.  

Patients were randomly selected due to a lack of cases number, and the 

researcher was in charged to do the randomization. Review and research were assisted 

by using first time rescue analgesia requirement as the main variable alongside with 

pain assessment and other variables.
35,36 

 

3.4 Inclusion Criteria 

- Patient undergoing urgent general surgery under the department of ED or 

General surgery ward. 

- Male and female. 

- American Society of anesthesiologist (ASA) score I and II patients. 

- Ages between 15 and 65 years old. 

3.5 Exclusion Criteria   

- Coagulopathy. 

- History of Neurological disorders or epilepsy. 

-  Patients with cardiac disorders or severe respiratory distress. 

- History of Allergy to ketamine or Paracetamol. 

-  Patient refusal. 

- History alcohol or drugs abuse. 
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- History of psychological disorder or Trauma. 

- Hepatic or renal insufficiency. 

 

3.6 Subject Recruitment & Sampling:  

 Coordination was made with the ED, general surgery ward, and general 

surgeons about the pain management methodologies so we will not lose any 

participants by wrong interaction. The researcher chosen 60 patients randomly chosen 

by the dividing them into two groups, the K group will be given ketamine and 

Paracetamol; P group will be given Paracetamol singly. 

  The selected participants were aware of the study and they were insured 

that in case of persistent pain, they will take painkillers and will be taken care of. 

Those who met the inclusion criteria were contacted face to face and initial verbal 

consent was obtained to participate in the research. 

3.7 Study Variables: 

Study variables: The comparison of postoperative pain management effect of ketamine IV vs 

Controlled group is studied regarding to the variables summarized as following: 

Independent Variables: Dependent Variables: 

Age (year) Postoperative pain (Visual 

analogue scale) 

Sex (male/female) First time of rescue analgesia 

Level of Education  Total amount of rescue 

analgesia in the first 24 hours 

post surgically 

Occupation  Incidence of nausea, vomiting 
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3.8 Data Collection Tools: 

3.8.1 Questionnaire Content 

A questionnaire was generated based on previously published research articles 

and studies and it was reformed by the research team to fulfill the objectives of the 

study. The generated questionnaire included about 10 questions  consisting of three 

sections as follows: Section 1 was designed to assess demographic  data including: 

age, gender, educational level, place of living, work occupation, social status  section 

2 was made to assess the hemodynamic status, heart rate, blood pressure  and oxygen 

saturation  section 3 was dedicated to assess the pain intensity thought Visual 

analogue Scale (VAS), to assess the amount analgesia consumption postoperative and 

to assess nausea , Vomiting postoperative.  

3.8.2 Postoperative Pain Assessment: one of our most important aims of this 

research is to measure the pain intensity in the postoperative period. Pain assessment 

is a vital indicator in postoperative patients and must be looked over periodically. 

Preoperative patient education of postoperative pain is essential for postoperative pain 

assessment because it helps to clarify the patent knowledge which leads to decrease 

any kind of fear and anxiety regarding pain, by achieving this awareness it aids the 

approach towards better experience and pain relief satisfaction. Postoperative pain 

management supports the process of quantitating the intensity of pain to generate 

analgesic regimen, to determine the patient response to the treatment and its efficacy, 

meanwhile there are several pain assessment tools that must be easy to understand and 

simple to the patients. One of the most common scales are visual analogue scale, 

Wong baker faces rating scale, numerical rating scale and verbal rating scale
40,41

. 
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3.8.3 Visual Analogue Scale: Hayes & Pattersonfirst used the VAS in 1921, which 

was used to measure the pain intensity of patients in clinical and epidemiological 

researches. It is a 10 cm line anchored by verbal description, most of the time ‘no 

pain’ and ‘worst pain every imaginable’. The patient is asked to point out thought 100 

mm line to indicate the pain severity. The score in measured on the scale from the 

zero anchor to the patient’s mark, 101 levels of pain intensity is assisted through 

millimeter scale that measures the patient’s score of pain. The VAS has limitations for 

example it must be presented on a paper or electronically
42,43

. Attention is essential 

when photocopying the measure or scale to avoid significant changes in its length. 

Even though the VAS proved its validity and reliably, even statistically in comparison 

with other scales like The Verbal Rating Scale and The Numerical Rating Scale. 

Postoperatively Visual. Analogue Scale was assisted for all the patients starting from 

5 min, 10 min, 15 min, 30 min, 1h, 4h, until 24h by the researcher and a trained health 

care team member.
42,43

 

 

 

The Visual Analogue Scale in a simple demonstration thought Picture 
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3.8.4 Time for the First Rescue Analgesia: patients were all monitored 

postoperatively to assess the pain score periodically when the pain score exceeds the 

patient ability of endurance which was between 4 to 6 score they were given analgesia 

that suites their situation whether it is Paracetamol or Pethidine IV or Diclofenac IM. 

3.8.5 Total Amount of Rescue Analgesia Administered in First 24 Hours 

Postoperatively: In this study we have measured the mean of dosage of rescue 

analgesic Diclofenac or Pethidine or Paracetamol IV (gm. /24 hours) administered in 

the first postoperative 24h. 

3.8.6 Incidence of Nausea and Vomiting: Postoperatively nausea and vomiting are 

very common after the surgery and especially after taking pain killers (PONV) are 

defined as Vomiting or retching, nausea, which occurs during the first 24– 48 hours 

after surgery. It has been shown that post-operative pain increases the occurrence of 

emesis. In this study, the patients were asked if nausea or vomiting have occurred 

during the first 24 hours postoperatively
44,45

 

3.9 Study Protocol: 

In this study, 60 patients undergoing urgent general surgeries under general 

anesthesia were enrolled, and randomly allocated in two groups: K group received 

ketamine 0.5mg\kg alongside with 0.03 midazolam and NK group did not receive 

ketamine. Both groups received Paracetamol 1g IV, and the surgeries for the two 

groups had durationof 1h +- 20 min. Paracetamol was administrated before 20+- 10 

min in the end of each surgery.Ketamine was administered postoperatively after 

taking the hemodynamic status of each patient in this group, and after assuring that, 

the patient is in pain, as patients who did not suffer from moderate to severe pain have 

not established the necessity to take ketamine beforeadministrating ketamine then 
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after administrating ketamine. None of the patients suffered from any allergic reaction 

to any of the administrated drugs. 

Blinding: Employees, the persons who are collecting the data and patients who were 

included in assessing patient pain intensity and care were not aware of the treatment 

or group’s allocation. 

Randomization: The patients enrolled in the study were randomly by using lottery 

method assigned to one of the two previous mentioned groups by simple 

randomization. 

 

3.10 Anesthesia Protocol: 

Preoperatively, all patients were asked to fast for 8 hours at least. as the patient 

enters the operating room standard hemodynamic monitors were placed 

(electrocardiogram, heart rate, noninvasive blood pressure, pulse oximeter oxygen 

saturation, capnography), a urinary catheter was placed to monitor urine output, a 

suitable gauge intravenous cannula was established, N.S 0.9% and Ringer Lactate 

were used to for the fluid maintenance according to the surgical ward protocol. Pre-

oxygenation was applied using a face mask for 3 minutes minimum at 6 L, followed 

by the anesthesia induction of 3mcg/kg of fentanyl and 2.5 to 3 mg/kg of Propofol, 

then 0.5 mg/kg atracurium for smooth tracheal intubation and ventilation, 

intraoperatively patients were given Dexamethasone 0.1 mg/kg and Paracetamol 1g at 

the end of the surgery before 20+-10 min.  

The mechanical controlled ventilation mode was applied and modified as 

needed to preserve the Carbon Dioxide end-times between 35 and 43 mmHg and the 

anesthesia was maintained by sevoflurane to stabilize end tidal concentration 1 
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minimum alveolar concentration. After anesthesia induction, patients were put in 

supine position for the entire tine of the surgery. Intraoperative intravenous fluid 

maintenance was achieved with N.S 0.9% and Ringer Lactate. Fentanyl and 

Atracurium were administrated according to clinical indications. Neuromuscular 

block was rescinded to revoke muscle relaxation and the removal of endotracheal tube 

by using Neostigmine 0.05mg/kg with atropine 0.01mg/kg IV.   

When the surgery has ended, patients were ex-tubated after being fully awake 

and moved to the recovery unit, their pulse, noninvasive blood pressure and oxygen 

saturation were monitored. Oxygenation was maintained as needed some patients 

needed 3 or 6 L of oxygen in dependence of their statue after ensuring that patients 

are fully awake, the control group was transferred to the post-surgical ward and the K 

group was given ketamine and stayed for 30 minutes under supervision untilthe 

members of the groupwere ready to be transferred to the post-surgical ward. 

In the recovery unit patients were assisted for pain scores by applications VAS 

score at 5, 10, 15 ,30 min postoperatively by the researcher and the trains medical 

team then in the 1, 4 ,6 ,12 and 24 hours the patients were followed by the researcher 

in corporation with post-surgicalward, giving them the full postoperative medications 

that were given to follow up correctly without interrupting the study. 

3.11 Data Analysis: 

The data analysis was conducted thought SPSS software statistical package 

version 20. Percentages, means, standard deviation and frequencies were applied to 

describe data for each group. Cross tabulation analysis and chi-square teats were used 

for the examination of the differences in percentages, pairwise differences between 

means were examined by post-Hoctest, one Way Analysis of Variance (F-Test), 
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ANCOVA and ANOVA wereused to examine the differences between means. Chi-

square and cross tabulation analysis were applied as a univariate analysis. 

3.12 Ethical Consideration: 

This study was conducted after obtaining the approval of Arab American 

University Alongside with an approval of the ministry of health to start the data 

collection and to approve the subject of the study. All the patients were informed 

about the study aims and purposes, including the drugs that they will be used to relief 

their pain postoperatively, alongside with their action and potential side effects. 

Postoperative data collection and pain assessment the whole information collected in 

relative with the study subjected to confidentiality, anonymity and the patients had the 

right to withdraw from the research at any time they want. The patients were asked for 

permission to proceed the study that allowed the researcher and the researcher team to 

proceed the study according to its protocol. 
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Chapter Four 
Results and Analysis of Data  

4.0 Introduction:  

 Post-operative pain still one of the most important health care concerns, so this 

thesis was conducted in order to assess the effect of administering ketamine as an 

adjunct agent to mitigate patients’ pain during the post-operative period. 

4.1Baseline Comparison between the Participants Characteristics: 

 By looking at the first table, we find that the majority of the sample was 

female (93.5%), but this percentage was similar between the two ketamine & Non-

ketamine groups (52.6% &47.4% respectively), and there was no statistically 

significant difference between the two groups due to gender (p=0.285). 

While the age group between 25-35 years was the most prevalent (65.5%) among the 

participants as seen in figure one, the age had no statistical significance between the 

two groups (p=0.294). As for marital status, most of the participants were married, 

and there was no statistically significant difference between the two groups due to 

their marital status (88.5%, p=0.294). 

 As for profession and educational level, there is a statistically significant 

difference between the ketamine & Non-ketamine groups due to profession (p<.001) 

and education level (p<.001), where government work and secondary school level are 

the most frequent between the ketamine & Non-ketamine groups (54% &37.7% 

respectively) as presented in figure 2.   
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Table 1: Baseline Comparison between the Two Groups’ Characteristics  

  

  Group X
2
 P value 

    Ketamine Non-ketamine   

Gender Male 1 (25.0%) 3(75.0%) 1.142 .285 

Female 30(52.6%) 27(47.4%)   

Total 31(50.8%) 30(49.2%)   

Age Less than 20 2(100.0%) 0(0.0%) 3.718 .294 

20- <35 18(45.0%) 22(55.0%)   

35- <50 10(62.5%) 6(37.5%)   

≥ 50 1(33.3%) 2(66.7%)   

Total  30(49.2%) 61(100.0%)   

Occupation Governmental 29(87.9%) 4(12.1%) 29.961 <.001 

Private 2(25.0%) 6(75.0%)   

Other 0(0.0%) 10(100.0%)   

Total  20(39.2%) 51(100.0%)   

Education Level Not Educated 0(0.0%) 1(100.0%) 28.954 <.001 

Basic school 3(21.4%) 11(78.6%)   

High school 10(43.5%) 13(56.5%)   

Diploma 0(0.0%) 5(100.0%)   

Bachelor 17(100.0%) 0(0.0%)   

Post Graduate 1(100.0%) 0(0.0%)   

Total  30(49.2%) 61(100.0%)   

Social Status Single 3(75.0%) 1(25.0%) .802 .370 

Married 28(51.9%) 26(48.1%)   

Total  27(46.6%) 58(100.0%)   

X
2
: Chi-Square 
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Figure 1: frequency distribution of participants’ age  

 
 

 

 
 

Figure 2: frequency distribution of participants’ educational level  
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4.2Hemodynamic Parameters for Both Groups before Taking Ketamine. 

 

 

 Although there was a statistically significant difference between the two 

groups (Ketamine & Non-Ketamine) with regard to systolic and diastolic pressure and 

pulse speed, this difference was not clinically significant, as the values for these 

readings were within the normal level between the two groups (Ketamine & Non-

Ketamine). 

 

Table 2: The Hemodynamics Parameters Before Ketamine between Two Groups 

(Ketamine & Non-ketamine)    

Post-op  

before 

ketamine 

Group  N Mean SD Mean 

Rank 

MWU Wilcoxon 

W 

Z Sig.  

SBP  Ketamine 31 125.0 13.5 26.37 321.5 817.5 -2.07 0.038 

 Non-ketamine 30 129.8 10.7 35.78     

DBP  Ketamine 31 74.1 8.7 26.56 327.5 823.5 -1.98 0.047 

 Non-ketamine 30 79.4 10.8 35.58     

HR  Ketamine 31 81.7 12.6 23.95 246.5 742.5 -3.15 0.002 

 Non-ketamine 30 91.7 11.4 38.28     

SPO2  Ketamine 31 96.8 4.5 28.95 401.5 897.5 -0.93 0.351 

 Non-ketamine 30 98.0 1.6 33.12     

MWU: Mann-Whitney U 

 

4.3 Pain Score for Both Groups before Taking Ketamine. 

   

 Table No. (3) Shows that there is a statistically significant difference (p= 

0.017) in the average pain level between the two groups (Ketamine & Non-

Ketamine). As the average post-operative pain level among the participants in the 

Non-Ketamine group was less than the average pain level among the Ketamine group 

participants (4.25 vs. 6.32 out of 10). 
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Table 3: The Pain Level before Ketamine between Two Groups (Ketamine & 

Non-Ketamine)  

Post op before 

ketamine 

Group  N Mean SD Mean 

Rank 

MWU Wilcoxon 

W 

Z Sig.  

VAS Ketamine 31 6.32 1.40 24.77 100 178 -2.38 0.017 

 Non-ketamine 12 4.25 2.76 14.83     

MWU: Mann-Whitney U 

4.4 Post-operative Pain Level for Both Groups after Taking Ketamine. 

 Table No. (4) Shows that there are statistically significant differences (p= 

0.017) between the two groups (Ketamine & Non-Ketamine), as the average pain 

level during the first three readings in the first and fifth minutes, and after fifteen 

minutes, the average pain level was higher among the participants in the Non-

Ketamine control group (3.21, 5.34, & 5.60 vs. 0.26, 0.16 & 0.45 respectively), and 

this also led to that the Non-Ketamine group needed pain relievers at a higher rate 

than the Ketamine group, and this difference was statistically significant (p<.001). 

Table 4: The Interval Post-operative Pain Level between Ketamine & Non-

Ketamine Groups after Ketamine Administration     

Post-oppost 

Ketamine 

Group  N Mean SD Mean 

Rank 

MWU Wilcoxon W Z Sig.  

VAS at 0 Ketamine 31 .26 .631 19.92 121.5 617.5 -5.27 <.001 

 Non-

Ketamine 

29 3.21 2.33 41.81     

VAS at 5 m Ketamine 31 .16 .374 16.74 23 519 -6.64 <.001 

 Non-

Ketamine 

29 5.34 2.38 45.21     

VAS at 15 m Ketamine 31 .45 .723 16.68 21 517 -2.91 0.004 

 Non-

Ketamine 

5 5.60 3.50 29.80     

Analgesia   Ketamine 25 NA NA 18.00 125 450 -4.21 <.001 

 Non-

Ketamine 

29 NA NA 35.69     

Analgesia cat. Ketamine 31 NA NA 28.60 390.5 886.5 -1.94 0.052 

 Non-

Ketamine 

30 NA NA 33.48     
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Figure 3: VAS means of ketamine and non-ketamine groups participants at 

baseline, 0, 5, and 15 minutes post-operative  

 

4.5Hemodynamics’ Parameters Comparison of pre and after Ketamine 

Administration Among Participants of Ketamine Group 

 

 

 Table (5) shows that there is no effect of ketamine on hemodynamics, as there 

is no statistically significant difference (p>0.05) between diastolicpressure, systolic 

pressure and heart rate, before and after Ketamine administration, but there is a 

statistically significant difference between the pre- and post-spo
2
 rate (p=0.005). After 

giving Ketamine, the difference has no clinical significancebecause the results before 

and after Ketamine were within the normal range. 
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Table 5: Hemodynamics’ Parameters Comparison of pre and after Ketamine 

Administration Among Participants of Ketamine Group 

Post-

Operative 

Ketamine Mean Std. D Min Max Median Z Sig. 

SBP  Before  125.00 13.533 102 159 122.00 -.093 .926 

Post  124.81 15.145 98 155 123.00   

DBP  Before  74.16 8.783 58 94 74.00 -

1.696 

.090 

Post  76.48 7.715 65 90 75.00   

HR  Before  81.71 12.663 63 110 80.00 -

1.883 

.060 

Post  78.32 11.365 60 99 77.00   

SPO2 Before  96.84 4.583 75 100 97.00 -

2.802 

.005 

Post  95.35 3.852 80 100 96.00   

Wilcoxon Signed Ranks Test 

 

4.6 Comparison Between pre and post Ketamine Administration in Terms of 

Pain Levels for the Ketamine Group. 

 

 Table (6) shows that ketamine has an effect on the average of post-operative 

pain level, where a statistically significant difference was found between the pain 

average before administering ketamine and between the pain average after 

administering ketamine, and this difference was statistically significant (p<.001) as 

the pain average level among the participants in the Ketamine group decreased 

dramatically from 6 out of 10 before administering ketamine to less than 1 out of 

10after administering ketamine. 

Table 6: Comparison of pre and post Ketamine Administration Pain Level 

(VAS) Among Participants of Ketamine Group     

Post-

operative 

Ketamine Mean Std. D Min Max Median Z Sig. 

VAS  Before  6.32 1.400 4 9 7.00 -4.907 <.001 

Post  .23 .617 0 2 .00   
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Figure 4: analgesia types used by ketamine and non-ketamine groups’ 

participants’ post-operative  

 

4.7 Clarificationof Groups that Needed Analgesia. 

 

Table (7) shows that taking ketamine is a strong predictor of post-operative 

pain level.Group type showed that it was a significant (p=0.082) predictor of 

analgesic need in post-operative. Non-ketamine group was 6.96 times more likely to 

ask forpost-operative analgesia than Ketamine group patients were (OR=6.96, 

CI=0.784-61.788). 

  

Table 7: Binary Logistic Regression for Groups and the Need for Analgesia 

   

 B S.E. Wald df Sig. Exp(B) 95% C.I.for 

EXP(B) 

       Lower Upper 

Group 1.940 1.114 3.033 1 .082 6.960 .784 61.788 

Constant -.513 1.364 .141 1 .707 .599   

A Variable(s) entered on step 1: group.       
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4.8 First Rescue Analgesia Time Distribution Among Both Groups. 

It is clear by looking at the table 8 that most of the participants in the non-ketamine 

group requested painkillers during the first five minutes, while the participants of the 

ketamine group requested painkillers after the 240
th

 minute (80.0% & 35.5% 

respectively). Likewise, the percentage of participants in the ketamine group who did 

not request painkillers was much lower than those who did not request painkillers in 

non-ketamine group (22.6% vs. 3.3% respectively). 

Table 8: First Rescue Analgesia Time Distribution Among Both Groups 

    

  Ketamine Non-ketamine 

 Time (Minutes) Frequency Percent Frequency Percent 

Rescue Analgesia 5.00 1 3.2 24 80.0 

 15.00 0 0 3 10.0 

 30.00 1 3.2 1 3.3 

 60.00 10 32.3 1 3.3 

 120.00 1 3.2 0 0 

 240.00 11 35.5 0 0 

 None  7 22.6 1 3.3 

 

It is clear by looking at table 9 that the average time for rescue analgesia 

request among the participants in the non-ketamine group was much less than the 

average time for rescue analgesia request for the ketamine group (5 vs. 240 minutes) 

and this difference was statistically significant (MWU = 51.0, p<0.001).  
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Table 9: Mann-Whitney U Test to Compare the Rescue Analgesia Time between 

the Two Groups  

 Group N Mean Std. D Median  MWU Z Sig. 

Rescue Analgesia Ketamine 31 222.4 173.3 240 51.00 -6.236 < 0.001 

 Non-ketamine 30 25.1 90.3 5    

MWU: Mann-Whitney U 

 

Simple linear regression was used to test if ketamine significantly predicted 

time of first rescue analgesia. The fitted regression model was: [fitted regression 

equation]. The overall regression was statistically significant (R
2
 = [.343], F (1, 59) = 

[30.75], p = [<0.001]). It was found that [group type] significantly predicted [time of 

first rescue analgesia] (β = [585], p = [<0.001]). 

Table 10: Simple Linear Regressionfor Groups and the Time for First Rescue 

Analgesia 

   t Sig. 95.0% CI for B 

 B Std. Error   Lower Bound Upper Bound 

(Constant) 419.672 55.965 7.499 .000 307.687 531.657 

Group  -197.253 35.571 -5.545 .000 -268.429 -126.076 

A Dependent Variable: Rescue Analgesia B: Unstandardized Coefficients 

            

 

 

 

 

 

 

 

 

 

 



37 
 

Chapter Five 

 
Discussion, Conclusion, Recommendation, and Limitation 

5.0 Discussion  

In this chapter, we are going to discuss the results of the previous chapter, 

which includes the conclusion, limitations and recommendations for the upcoming 

researches. The interpretation of results is based on the literature review and articles 

related to the study. Statistical significance interpretation is based on P value < 0.05, 

which an indicator of the statistical significance. The present study is conducted to 

assess and identify the ketamine analgesic effect after urgent general surgeries 

postoperatively. This study was a prospective, randomizeddouble-blinded study 

conducted by the Department of Anesthesiology, Arab American University- 

Ramallah Campus in collaboration with general surgery ward and theED at Tubas 

Turkish Governmental Hospital. 

 

5.0.1 Demographical Characteristics and Hemodynamic Data of Both Groups’ 

Patients: 

In this study, there was no privilege for one group over the other group which 

is proven by the statistical tests as both groups had the similar demographic 

characteristics in other words there were no statistically significant differences (p 

value > 0.05) such as (age, gender, work occupation , city, education levels ) . In 

terms of preoperative hemodynamic status, there was a statistically significant 

between the two groups (0.03 < 0.05) which is not clinically significant.This puts the 

thesis in balance in terms of comparison between K group NK Group by that we 

eliminate any impact caused by patients’ hemodynamic status or characteristics on the 

drugs performance. 
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5.0.2 Dosage and Administration of Ketamine and Paracetamol: 

As mentioned before both groups the K group and the NK group had 1g of 

Paracetamol before the end of the operation which is a protocol after every surgery in 

Tubas Turkish Governmental hospital, but for the ketamine group according to 

previous studies in order to activate the NMDA receptors and to achieve the pain 

relief the dose of ketamine should be between 0.3-0.5 mg/kg IVin this study we 

applied 0.5 mg/kg , as the ketamine has side effects as explained above, it is favorable 

and sometimes it necessary to give midazolam 0.03 mg/kg  in addition to ketamine to 

eliminate the side effects of ketamine such as convulsion, hallucination, agitation and 

any other neurological disorders which is reported by previous studies 
31,32,33

 

5.0.3 Pain Assessment and Interpretation: 

After the patients & research team were well educated about VAS score and 

the pain management plan after the surgery. The patients’ pain assessment started 

after ensuring that they were fully conscious so that the team does not get false 

readings for the painby coincidence ,that may interfere the average pain level between 

the two groups (ketamine & Non-ketamine). As the average post-operative pain level 

among the participants in the Non-ketamine group was less than the average pain 

level (p value = 0.017)) among the ketamine group participants (4.25 vs. 6.32 out of 

10). Assessment started from 0, 5, 10,15, 30 minutes then 1, 2, 4, 6, 24 hours 

postoperatively. A study in 2019 by Abdel-Ghaffar et alabout using ketamine not just 

via IV even nasal or oral by applicate it as nebulizer which resulted in creative 

method of administrating ketamine as nebulizer for patients who couldn’t get 

ketamine via IVin order to achieve decent pain relief with lower VAS score in 

comparison with patients who did not get ketamine nor via IV or nasal , in 24h the 
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patients who has received ketamine experienced less pain which resulted in less VAS 

score 
33

,In line with this studywhichrevealed that VAS score for the K group is Less 

than VAS score for the NK group. 

The comparison was limited for the first 15 minutes that is in 0, 5, 10, 15 

minutes because the NK group could not last longer because of the pain and they took 

analgesic drugs after 15 minutes that’s why it was not possible to continue the 

comparison. In this study, the VAS score of K group were significantly lower than the 

NK group, which is similar to the studies. The K group had lower VAS score than NK 

group due to the synergistic between ketamine and fentanyl which 

Paracetamoldoesn’t have that’s why using ketamine with fentanyl and with opioids in 

general will be more effective in achieving better pain relief 
9,35,36,47,48,49

. 

5.0.4 Time of the First Rescue Analgesia: 

In this study, it was revealed that the time interval for the first dose of rescue 

analgesic is 240 minutes in the K group where the NK group they couldn’t last more 

than 5 minutes in average to take analgesic drugs (MWU = 51.0, p<0.001). 

Meanwhile, for the patients who didn’t request analgesic drugs at all, the K group had 

22% of their participants, who didn’t take analgesic drugs compared with 3.3% of NK 

group, who didn’t request analgesic drugs after the surgery post-operatively where 

this is similar to the study made by pain physicians in Egypt in 2016, about using 

ketamine adjutant to bupivacaine for postoperative pain control  in Patients 

undergoing modified radical mastectomy which increased the time for the first rescue 

of analgesia and the consumption of opioids such as morphine  
52

.  Another study 

found that using ketamine adjunct to opioids such as morphine improved the pain 

relief and came with less opioids consumption after the cesarean surgeries, which 

were conducted in Indonesia about using low dose of ketamine in remote areas in 
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Indonesia for postoperative pain management after cesareans section with limited 

medical supplies, found that the ketamine prolonged the first time rescue analgesia 

and reducedopioidsconsumption such as morphine postoperatively 
53

 

5.0.5 Analgesic Drugs Administrated in the First 24 Hours: 

In current study, both groups had the same options in terms of analgesic drugs, 

which are Pethidine,Diclofenac and Paracetamol. K group had the lower consumption 

of analgesic medications postoperatively accompanied with lover consumption of 

Opioids which is Pethidine 3.23% was the consumption of Pethidine postoperatively 

versus 36.67% in the NK group which is about 10 times less consumption of 

Pethidine in comparison to NK group, and that confirms the efficacy of ketamine in 

reducing opioidsconsumption postoperatively such as Pethidine which was used in 

our study ,Ketamine hasn’t just reduced the consumption of opioids it also had less 

side effects than opioids those results were confirmed by numerous studies
54,55,56,57,58 

5.0.6 Incidence of Nausea and Vomiting: 

In this study, there weren’t any incidence of nausea or vomiting in both groups 

as for the K group using low dose or sub-dissociative dose of ketamine comes with 

less side effects such as nausea and vomiting which is confirmed by systematic 

review in 2016 about using low dose of ketamine in ED for acute pain emergencies 

that have filtered more than one thousand studies to confirm that ketamine at low dose 

comes with side effects, in contrary of high dose of ketamine which may result in 

several side effects as mentioned such as hallucinations or any alteration on 

hemodynamic status of the patients and the end nausea and vomiting as most 

analgesic drugs have the possibility of causing nausea and vomiting 
58

. The NK group 

has notexperienced the incidence of nausea or vomiting that is why there were 

nocomparison between NK group and K group in terms of PONV
59.  
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5.1 Study Limitation: 

 The usage of ketamine was not familiar for the anesthesiologist among most of 

Palestinian hospitals, which made it very difficult to conduct this study. 

 Lack of experience of using ketamine as postoperative pain management drug. 

 Focusing on the side effects of ketamine and ignoring its efficacy in 

postoperative pain relief. 

 

 

5.2 Study Strengths 

 The design of the study, which is a true experimental, randomized controlled, 

prospective Study. 

 Postoperative supervision and assessment of the patients for 24 hours, which is 

enough to cover the analgesia efficacy of ketamine and any incidence of side 

effects. 

 The study sample selection and size, inclusion and exclusion criteria (60 

patients) were similar for numerous trustful studies. 
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5.3 Study Recommendation: 

 Using ketamine as adjutant drug postoperatively after urgent general surgeries 

under general anesthesia on patients under ASA I and ASA II Classifications                 

to achieve better pain relief, less side effects and reduce the consumption of 

opioids. 

 Encouraging physicians (Anesthesiologists) to use ketamine postoperatively 

and to consume less usage of opioids such as pethidine or morphine. 

 Enforcing the hospitals continuing education committee to include sufficient 

education about multimodal analgesia methodology specially the recovery 

care unit medical team. 

 Enforcing the anesthesiologists to use the ketamine adjutant opioids to reduce 

their consumption.  

  Encouraging Emergency team department to use ketamine in painful 

procedures such as fractures and dislocations of joints. 

 

 

 

 

 

 

 

 

 

 

 



43 
 

References 

 
1- Raja, Srinivasa N., Daniel B. Carr, Milton Cohen, Nanna B. Finnerup, HertaFlor, 

Stephen Gibson, Francis Keefe et al. "The revised IASP definition of pain: 

concepts, challenges, and compromises." Pain 161, no. 9 (2020): 1976. 

2- Small, C., and H. Laycock. "Acute postoperative pain management." Journal of 

British Surgery 107, no. 2 (2020): e70-e80. 

3- Ghoneim, Mohamed M., and Michael W. O’Hara. "Depression and postoperative 

complications: an overview." BMC surgery16, no. 1 (2016): 1-10 

4- Harsoor S. Emerging concepts in post-operative pain management. Indian J 

Anaesth. 2011; 55(2):101-3. 

5- Tompkins, Danielle M., Arielle DiPasquale, Michelle Segovia, and Stephen M. 

Cohn. "Review of Intravenous Acetaminophen for Analgesia in the Postoperative 

Setting." The American Surgeon 87, no. 11 (2021): 1809-1822. 

6- Gousheh, Sayed Mohamadreza, SholehNesioonpour, Reza Akhondzadeh, Sayed 

Ali Sahafi, and Zeinab Alizadeh. "Intravenous Paracetamol for postoperative 

analgesia in laparoscopic cholecystectomy." Anesthesiology and pain medicine 3, 

no. 1 (2013): 214. 

7- Jouguelet-Lacoste, Julie, Luca La Colla, Dennis Schilling, and Jacques E. Chelly. 

"The use of intravenous infusion or single dose of low-dose ketamine for 

postoperative analgesia: a review of the current literature." Pain medicine 16, no. 

2 (2015): 383-403. 

8- Ellison DL. Physiology of Pain. Crit Care Nurs Clin North Am. 2017;29(4):397-

406 



44 
 

9- Chaouch, Mohamed Ali Mohamed Ali, Mohamed Aziz Daghmouri, Marie-

christineBoutron, Jean-marc Ferraz, Sofia Usai, Olivier Soubrane, Marc 

Beaussier, Guillaume Pourcher, and Hani Oweira. "Ketamine as a component of 

multimodal analgesia for pain management in bariatric surgery: A systematic 

review and meta-analysis of randomized controlled trials." Annals of Medicine 

and Surgery (2022): 103783 

10- Kehlet, Henrik, and Jørgen B. Dahl. "The value of “multimodal” or “balanced 

analgesia” in postoperative pain treatment." Anesthesia & Analgesia 77, no. 5 

(1993): 1048-1056. 

11- Gale, Stephen C., Shahid Shafi, Viktor Y. Dombrovskiy, Dena Arumugam, and 

Jessica S. Crystal. "The public health burden of emergency general surgery in the 

United States: a 10-year analysis of the Nationwide Inpatient Sample—2001 to 

2010." Journal of Trauma and Acute Care Surgery 77, no. 2 (2014): 202-208. 

12- Emanuelson, Ryan D., Sarah J. Brown, and Paula M. Termuhlen. "Interhospital 

Transfer (IHT) in Emergency General Surgery Patients (EGS): A Scoping 

Review." Surgery Open Science (2022). 

13- Dunn, Lauren K., Sandeep Yerra, Shenghao Fang, Mark F. Hanak, Maren K. 

Leibowitz, Siny Tsang, Marcel E. Durieux, Edward C. Nemergut, and Bhiken I. 

Naik. "Incidence and risk factors for chronic postoperative opioid use after major 

spine surgery: a cross-sectional study with longitudinal outcome." Anesthesia and 

analgesia 127, no. 1 (2018): 247. 

14- Schwenk, Eric S., Eugene R. Viscusi, AsokumarBuvanendran, Robert W. Hurley, 

Ajay D. Wasan, Samer Narouze, Anuj Bhatia, Fred N. Davis, William M. Hooten, 

and Steven P. Cohen. "Consensus guidelines on the use of intravenous ketamine 

infusions for acute pain management from the American Society of Regional 



45 
 

Anesthesia and Pain Medicine, the American Academy of Pain Medicine, and the 

American Society of Anesthesiologists." Regional Anesthesia & Pain 

Medicine 43, no. 5 (2018): 456-466. 

15- Graham, G. G., & Scott, K. F. (2005). Mechanism of action of 

Paracetamol. American journal of therapeutics, 12(1), 46-55. 

16- Kwan, Debora, William R. Bartle, and Scott E. Walker. "The effects of 

acetaminophen on pharmacokinetics and pharmacodynamics of warfarin." The 

Journal of Clinical Pharmacology 39, no. 1 (1999): 68-75. 

17- Bannwarth, B., and F. Pehourcq. "Pharmacological rationale for the clinical use of 

Paracetamol: pharmacokinetic and pharmacodynamic issues." Drugs 63 (2003): 5-

13. 

18- Anderson, Brian J., Gerald A. Woollard, and Nicholas HG Holford. "A model for 

size and age changes in the pharmacokinetics of Paracetamol in neonates, infants 

and children." British journal of clinical pharmacology 50, no. 2 (2000): 125-134. 

19- Depré, Marleen, Anne Van Hecken, René Verbesselt, TikmaBudyaTjandra‐Maga, 

M. Gerin, and P. J. De Schepper. "Tolerance and pharmacokinetics of 

propacetamol, a Paracetamol formulation for intravenous use." Fundamental & 

clinical pharmacology 6, no. 6 (1992): 259-262. 

20- Quinn, D. I., and R. O. Day. "Drug interactions of clinical importance." Drug 

safety 12, no. 6 (1995): 393-452. 

21- Hylek, Elaine M., Heather Heiman, Steven J. Skates, Mary A. Sheehan, and 

Daniel E. Singer. "Acetaminophen and other risk factors for excessive warfarin 

anticoagulation." Jama 279, no. 9 (1998): 657-662. 



46 
 

22- Kwan, Debora, William R. Bartle, and Scott E. Walker. "The effects of 

acetaminophen on pharmacokinetics and pharmacodynamics of warfarin." The 

Journal of Clinical Pharmacology 39, no. 1 (1999): 68-75. 

23- Bannwarth, B., and F. Pehourcq. "Pharmacological rationale for the clinical use of 

Paracetamol: pharmacokinetic and pharmacodynamic issues." Drugs 63 (2003): 5-

13. 

24- Gerriets, Valerie, Jackie Anderson, and Thomas M. Nappe. "Acetaminophen." 

(2018). 

25- Melnyk, Mariia I., Dariia O. Dryn, Lina T. Al Kury, Dmytro O. Dziuba, and 

Alexander V. Zholos. "Suppression of mICAT in mouse small intestinal myocytes 

by general anaesthetic ketamine and its recovery by TRPC4 Agonist (-)-englerin 

A." Frontiers in Pharmacology 11 (2020): 594882. 

26- Sinner, B., and B. M. Graf. "Ketamine." Modern anesthetics(2008): 313-333. 

27- Ashton H, Young MD. “Drug induced psychiatric disorders. In: Davies DM, 

Ferrner CFR, Glenville DE, editors. Davies’ textbook of adverse drug reactions’’ 

UK: Chapman Hall Medical Publications, 1998: 669-731 

28- CHANG, TSUN, and ANTHONY J. GLAZKO. "Biotransformation and 

disposition of ketamine." International anesthesiology clinics 12, no. 2 (1974): 

157-178. 

29- Adamowicz, Piotr, and Maria Kala. "Urinary excretion rates of ketamine and 

norketamine following therapeutic ketamine administration: method and detection 

window considerations." Journal of analytical toxicology 29, no. 5 (2005): 376-

382. 

30- Kamp, Jasper, Monique Van Velzen, Erik Olofsen, Martijn Boon, Albert Dahan, 

and Marieke Niesters. "Pharmacokinetic and pharmacodynamic considerations for 



47 
 

NMDA-receptor antagonist ketamine in the treatment of chronic neuropathic pain: 

an update of the most recent literature." Expert Opinion on Drug Metabolism & 

Toxicology 15, no. 12 (2019): 1033-1041. 

31- White, P. F., J. Schüttler, A. Shafer, D. R. Stanski, Y. Horai, and A. J. Trevor. 

"Comparative pharmacology of the ketamine isomers: studies in volunteers." BJA: 

British Journal of Anaesthesia 57, no. 2 (1985): 197-203. 

32- Zanos, Panos, Ruin Moaddel, Patrick J. Morris, Lace M. Riggs, Jaclyn N. 

Highland, Polymnia Georgiou, Edna FR Pereira et al. "Ketamine and ketamine 

metabolite pharmacology: insights into therapeutic 

mechanisms." Pharmacological reviews 70, no. 3 (2018): 621-660. 

33- Abdel-Ghaffar, Hala S., Amani H. Abdel-Wahab, Mohammed M. Roushdy, and 

Amira MM Osman. "Preemptive nebulized ketamine for pain control after 

tonsillectomy in children: randomized controlled trial." RevistaBrasileira de 

Anestesiologia 69 (2019): 350-357 

34- El Mourad, Mona Blough, and AsmaaFawzy Amer. "Effects of adding 

dexamethasone or ketamine to bupivacaine for ultrasound-guided thoracic 

paravertebral block in patients undergoing modified radical mastectomy: A 

prospective randomized controlled study." Indian journal of anaesthesia62, no. 4 

(2018): 285. 

35- Asadi, HoseinKimiaei, MahshidNikooseresht, Lida Noori, and FatholahBehnoud. 

"The effect of administration of ketamine and Paracetamol versus Paracetamol 

singly on postoperative pain, nausea and vomiting after pediatric 

adenotonsillectomy." Anesthesiology and Pain Medicine 6, no. 1 (2016). 

36- Vincenzi, Paolo, Roberto Starnari, Lucia Faloia, Riccardo Grifoni, Roberto 

Bucchianeri, Leonardo Chiodi, Alfredo Venezia et al. "Continuous thoracic spinal 



48 
 

anesthesia with local anesthetic plus midazolam and ketamine is superior to local 

anesthetic plus fentanyl in major abdominal surgery." Surgery Open Science 2, 

no. 4 (2020): 5-11. 

37- Ricciardelli, Ryan M., Noah M. Walters, Maxwill Pomerantz, Benjamin Metcalfe, 

Farzana Afroze, Melissa Ehlers, Laura Leduc, Paul Feustel, Eric Silverman, and 

Allen Carl. "The efficacy of ketamine for postoperative pain control in adolescent 

patients undergoing spinal fusion surgery for idiopathic scoliosis." Spine 

Deformity 8, no. 3 (2020): 433-440 

38- Ricciardelli, Ryan M., Noah M. Walters, Maxwill Pomerantz, Benjamin Metcalfe, 

Farzana Afroze, Melissa Ehlers, Laura Leduc, Paul Feustel, Eric Silverman, and 

Allen Carl. "The efficacy of ketamine for postoperative pain control in adolescent 

patients undergoing spinal fusion surgery for idiopathic scoliosis." Spine 

Deformity 8, no. 3 (2020): 433-440. 

39- AbdelRady, Marwa Mahmoud, Ghada Mohammad AboElfadl, Ekram Abdullah 

Othman Mohamed, Mohamed Galal abdel-rehim, Ali Hamdi Ali, Ahmed Said 

saadimbaby, and WesamNashat Ali. "Effect of small dose ketamine on morphine 

requirement after intestinal surgery: A randomized controlled trial." Egyptian 

Journal of Anaesthesia 37, no. 1 (2021): 302-309. 

40- Gupta, Raghav, Ram Singh, Brajesh Kumar Ratre, PriodarshiRoychoudhury, 

Himanshu Prince Yadav, and Sushma Bhatnagar. "Pain management policy 

formulation at a tertiary care teaching institute in India: A prospective 

observational study." Indian Journal of Public Health 66, no. 2 (2022): 109 

41- Fink, Regina. "Pain assessment: the cornerstone to optimal pain management." 

In Baylor university medical center proceedings, vol. 13, no. 3, pp. 236-239. 

Taylor & Francis, 2000. 



49 
 

42- Lee, Ho-Jin, Yongjung Cho, Hyundeok Joo, Jae Yeong Jeon, Young-Eun Jang, 

and Jin-Tae Kim. "Comparative study of verbal rating scale and numerical rating 

scale to assess postoperative pain intensity in the post anesthesia care unit: A 

prospective observational cohort study." Medicine 100, no. 6 (2021): e24314. 

43- Williamson, Amelia, and Barbara Hoggart. "Pain: a review of three commonly 

used pain rating scales." Journal of clinical nursing 14, no. 7 (2005): 798-804. 

44- Pierre, Sébastien, and Rachel Whelan. "Nausea and vomiting after 

surgery." Continuing Education in Anaesthesia, Critical Care & Pain 13, no. 1 

(2013): 28-32. 

45- Chia, Yuan-Yi, Mei-Ching Kuo, Kang Liu, Gwo-Ching Sun, Shao-Wei Hsieh, and 

Lok-Hi Chow. "Does postoperative pain induce emesis?" The Clinical journal of 

pain 18, no. 5 (2002): 317-323. 

46- Nesher, Nahum, Irena Serovian, Nissim Marouani, Shoshana Chazan, and Avi A. 

Weinbroum. "Ketamine spares morphine consumption after transthoracic lung and 

heart surgery without adverse hemodynamic effects." Pharmacological 

Research58, no. 1 (2008): 38-44. 

47- Farsani, Darioush Moradi, Iman Nikkhoo, Aryan Rafiee Zadeh, 

NiloofaralsadatNourian, and Kamran Montazeri. "Effect of aminophylline, 

ketamine and Paracetamol on pain intensity after deep vitrectomy 

surgery." International Journal of Physiology, Pathophysiology and 

Pharmacology 14, no. 5 (2022): 289. 

48- Hassani, Valiollah, Seyed Hamid Reza Faiz, PoupakRahimzadeh, Nasim 

Nikoubakht, Mohammad Ghaemi, and AzadehSayarifard. "A comparative study 

on the use of ketamine and apotel infusion pump for the control of pain after 



50 
 

posterior fusion operations: a randomized controlled trial." Shiraz E Medical 

Journal 21, no. 8 (2020): 1-6 

49- Shah, Shagun B., Rajiv Chawla, Akhilesh Pahade, Amit Mittal, Ajay K. 

Bhargava, and Rajeev Kumar. "Comparison of pectoralis plane blocks with 

ketamine-dexmedetomidine adjuncts and opioid-based general anaesthesia in 

patients undergoing modified radical mastectomy." Indian Journal of 

Anaesthesia 64, no. 12 (2020): 1038. 

50- Hong, Jeong-Yeon, Won Oak Kim, Bon Nyeo Koo, Jin Sun Cho, Eun H. Suk, and 

HaeKeumKil. "Fentanyl-sparing effect of acetaminophen as a mixture of fentanyl 

in intravenous parent-/nurse-controlled analgesia after pediatric 

ureteroneocystostomy." The Journal of the American Society of 

Anesthesiologists 113, no. 3 (2010): 672-677. 

51- Lalanne, Laurence, Chloe Nicot, Jean-Philippe Lang, Gilles Bertschy, and Eric 

Salvat. "Experience of the use of Ketamine to manage opioid withdrawal in an 

addicted woman: a case report." BMC psychiatry 16, no. 1 (2016): 1-5. 

52- Othman, Ahmed H., A. M. El-Rahman, and Fatma El Sherif. "Efficacy and safety 

of ketamine added to local anesthetic in modified pectoral block for management 

of postoperative pain in patients undergoing modified radical mastectomy." Pain 

Physician 19, no. 7 (2016): 485-494. 

53- Avidar, Yoppie Prim, Agustina Salinding, and Akhyar Nur Uhud Hamzah1a. 

"LOW-DOSE KETAMINE AS POSTOPERATIVE ANALGESIA IN 

CESAREAN SECTIONS IN REMOTE AREAS WITH LIMITED MEDICAL 

SUPPLIES." 

54- Metry, Ayman A., Neven G. Fahmy, George M. Nakhla, Rami M. Wahba, Milad 

Z. Ragaei, and Fady A. Abdelmalek. "Lornoxicam with low-dose ketamine versus 



51 
 

pethidine to control pain of acute renal colic." Pain research and treatment2019 

(2019). 

55- Boenigk, Kirsten, Ghislaine C. Echevarria, Emmanuel Nisimov, Annelise E. von 

Bergen Granell, Germaine E. Cuff, Jing Wang, and Arthur Atchabahian. "Low-

dose ketamine 

56- Hussain, Muhammad Delwar, Md Torab Mallick, and Mohammad Kamal 

Hossain. "Analgesic Effects of Pre-induction Low-dose Ketamine on Post-

tonsillectomy Patients." Journal of Enam Medical College 8, no. 2 (2018): 74-79. 

57- Culp, Clayton, Hee Kee Kim, and Salahadin Abdi. "Ketamine use for cancer and 

chronic pain management." Frontiers in Pharmacology (2021): 2360. 

58- Lee, Eun Nam, and Jae Hoon Lee. "The effects of low-dose ketamine on acute 

pain in an emergency setting: a systematic review and meta-analysis." PloS 

one 11, no. 10 (2016): e0165461. 

59- Aksoy, Mehmet, İlker İnce, Ali Ahiskalioglu, SadullahKeles, and Omer Doymus. 

"Effect of intravenous preoperative versus postoperative Paracetamol on 

postoperative nausea and vomiting in patients undergoing strabismus surgery: A 

prospective randomized study." Agri 30, no. 1 (2018): 1-7. 

 

 

 

 

 

 

 

 



52 
 

Appendices (1) 

 

RESEARCH CONSENT FORM 

 

Did you use verbal or written consent? 

 

 

Researcher: Rawad Jehad Fathe Shalbak. 

. College of Graduate Studies, Arab American University Anesthesiology,Department of  

Title of study: 

Post-op pain management of urgent general surgeries: a comparison between single Paracetamol& 

ketamine plus Paracetamol in Tubas Governmental Hospital 

A Randomized Control; trial Study 

Please read and complete this form carefully.  If you are willing to participate in this study, ring 

the appropriate responses and sign and date the declaration at the end.  If you do not understand 

anything and would like more information, please ask. 

Thank you for participating in this study, warm greetings. 

Our study aims to identify the efficacy of ketamine as analgesic drug postoperatively. 

 

The data collection will take will take about 10 minutes. 

 

Your participation is voluntary. There are no anticipated risks or benefits to your participation 

and you can withdraw from the study whenever you want to.. Please sign 

This form if you agree to participate --------------------------------------------, date -------------------------

------ 

 

 

Thank you for your interest in the study. 
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Appendices 2: data collection form  

 

 

Arab American University  

 Faculty of Health Sciences Department of Nursing  

Faculty of Graduate Studies 
 

 
Assessment sheet to evaluate: 

 

 

 

 

 

Prepared by: 

Rawad Jehad Fathe Shalbak 

 
 

Supervisor: Dr. Jamal Qaddumi  
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Demographic data  

 

1. Gender:                male                female  

2. Age:    less than 20   from 20 to less than 35  

              From 35 to less than 50   more than 50 

3. Occupation:  Governmental sector  private sector  

other  

4. City:……………………….  

5. Educational level: Not educated  basic level  high level  

     Diploma Bachelor's degree  Postgraduate 

 

6. Social status: single  married  widow  divorced 

 

Vital signs: post-operation administering Before Ketamine  

Bb   

HR  

SPO2  

VAS score 
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 Vital signs: post-operation after administering Ketamine  

Bb   

HR  

SPO2 

VAS score 

 

Vomiting episodes during the first 24h post-operative   : 

....................................... 

Duration of the operation: 

Type of the operation: 

Time & Date Post-operation:  

Pain measurement via VAS at   
0 min: 

5 min: 

15 min: 

30 min: 

1 h: 

4 h: 

24h: 
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Demographic data 

1. Gender:                male                female  

2. Age:    less than 20   from 20 to less than 35  

              From 35 to less than 50   more than 50 

3. Occupation:  Governmental sector  private sector  

other  

4. City:……………………….  

5. Educational level: Not educated  basic level  high level  

     Diploma Bachelor's degree  Postgraduate 

6. Social status: single  married  widow  divorced 

Vital signs: post-operation Non-Ketamine Group    

Bb   

HR  

SPO2  

VAS score 

Vomiting episodes during the first 24h post-operative   : 

....................................... 

Duration of the operation: 

Type of the operation: 

Time & Date Post-operation:  
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Pain measurement via VAS at   
 

0 min: 

5 min: 

15 min: 

30 min: 

1 h: 

4 h: 

24h: 
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