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ABSTRACT 
Objectives: The current research investigated the impact of adding immunonutrition mixture before surgery to 
the standard feeding regimen for patients undergoing oral cavity or mandibular tumor resections. 

Methodology: This randomized double-blind controlled trial comprised 176 cancer patients undergoing 
resection of oral cavity or mandibular tumors. Participants were evenly divided into two groups: Group I 
(Immunonutrition group) got perioperative supplementation with omega-3 taken orally and L-Alanyl-L-
Glutamine (Dipeptiven) administered via intravenous infusion, in addition to the standard feeding. Group C 
(Control group) received only standard feeding, which included a caloric distribution of protein 10-35%, fats 20-
35%, and carbohydrates 45-65%. Both groups were followed for the primary outcome, set as wound infection 
and duration of hospital stays. The secondary outcome, included total dose of intraoperative opioids, 
postoperative VAS at 0 h ,4 h, 8 h and 12 h, intraoperative hemodynamics and any postoperative complications 
e.g., fever, neutropenia and pneumonia. 

Results: A significant difference in postoperative complications in both groups was observed; wound        infection 
was (1.14% vs. 7.95%) for Groups I and C respectively (P = 0.03). Group I was significantly lower in fever and 
neutropenia vs Group C (P < 0.01). No significant difference in hospital stay was noted in both groups. There was no 
significant difference in intraoperative opioid consumption in both groups. Postoperative VAS score was 
insignificantly different at 0 h ,4 h, 8 h and 12 h in both groups. No significant difference was observed in 
intraoperative HR, MAP, SBP, DBP in both groups. 

Conclusion: Immunonutrition has a substantial effect in lowering t h e  r a t e  of postoperative 
complications. However, it does not affect decreasing postoperative pain or length of hospital stay. 
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1. INTRODUCTION 
Malnutrition is a critical issue that detrimentally affects 

patients' quality of life and recovery process, leading to 

higher morbidity rates, extended hospital stays, 

increased mortality, and elevated healthcare costs.1  The 

causes of malnutrition are complex and varied. In 

developed countries, disease is frequently identified as 
the primary cause, with both acute and chronic illnesses 

potentially leading to or exacerbating malnutrition. 

Older adults are particularly susceptible to nutritional 

deficiencies and malnutrition.2 

Malnutrition is common in individuals diagnosed with 

cancer, with rates varying from 20% to more than 70%. 

Surprisingly, a significant proportion ranging from 10 to 

20 percent of mortality among cancer patients can be 

attributed to malnutrition rather than the illness. Early 

diagnosis of malnutrition is essential to counteract 

weight loss, improve patients' quality of life, minimize 
treatment toxicity and psychological distress, and reduce 

the risk of morbidity and mortality.3  

Malnutrition has been linked to unfavorable 

postoperative outcomes, such as increased mortality, 

higher rates of infection, wound complications, 

prolonged length of stay (LOS), and elevated 

hospitalization costs.4  

The term "immunonutrition" refers to the ability to 

influence immune system activity through nutrients 

interferences. This concept can be applied to various 

scenarios where the provision of specific nutrients is 

utilized to alter inflammatory or immune responses.5  

Postoperative pain arises from a blend of inflammatory 

and neuropathic mechanisms, both contributing to 

hyperalgesia. Fast-track protocols prioritize effective 

analgesia with minimal side effects, empowering 

patients to function autonomously and facilitating earlier 

discharge.6 An essential component of Enhanced 

Recovery After Surgery (ERAS) protocols is effective 

pain control7  Omega 3 (O3FA) supplement correlated 

with weight loss before surgery, reduced pain post 

operation, lower C-reactive protein levels after surgery 

as well.8  

Perioperative amino acid solutions containing glutamine 

exhibit anti-inflammatory properties in surgical patients, 

consequently reducing the incidence of pain.9,10  

This research investigated the impact of incorporating 

preoperative immunonutrition, consisting of oral omega-

3 supplementation and L-Alanyl-L-Glutamine 

(Dipeptiven) administered via intravenous infusion, to 

the standard nutritional support for individuals head and 

neck undergoing resection surgery for mandibular or oral 

cavity tumor. 

2. METHODOLOGY 

This prospective comparative controlled randomized 

study involved 176 cancer patients aged (18-60) years, 

both sexes, with American Society of Anesthesiologists 

(ASA) physical status I or II, underwent tumor resection 

of oral cavity or mandible, and with (18.5 - 24.9) BMI 

and serum albumin levels above 3 g/dL. The study was 

conducted from December 2019 to August 2023 after 

receiving approval from the Ethical Committee of Cairo 
University Hospitals (ID: AP 1912-30102) and 

registration on clinicaltrials.gov (ID: NCT06339372). 

Informed written consent was obtained from all 

participating patients. 

Exclusion criteria encompassed patients classified as 

ASA physical status III or IV, those aged over 60 or 

under 18, individuals with serum albumin levels below 3 

g/dL, pre-existing severe malnutrition, known 

medication allergies, patients currently using hypnotics, 

sedatives, tranquilizers, steroids, NSAIDs, or chronic 

pain therapy, and individuals scheduled for surgeries 

exceeding 4 hours, such as free flap procedures. 

The patients were divided into two equal groups and 

assigned at random: Group I (immunonutrition group) 

got perioperative supplementation with omega-3 orally 

and L-Alanyl-L-Glutamine (Dipeptiven) administered 

via intravenous infusion (immunonutrition mixture) in 

addition to standard feeding. Group C (control group) 

got only basic feeding with caloric distribution 

consisting of protein 10-35%, fats 20-35%, 

carbohydrates 45-65%. 11, 12 

All patients underwent comprehensive assessments, 

including medical history evaluations and laboratory 
investigations such as alanine transaminase (ALT), 
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aspartate, aminotransferase (AST), complete blood 

count (CBC), international normalized ratio (INR), 

partial thromboplastin time (PTT), prothrombin time 

(PT), albumin, bilirubin, creatinine, urea, and fasting 

blood sugar (FBS). Additionally, electrocardiograms 

(ECGs) were performed. 

Both groups spent five days in the hospital prior to 

surgery. The Group I received standard feed plus the 
immunonutrition mixture L-Alanyl-L-Glutamine 

(Dipeptiven) at a dose of 1 gm/kg/day through 

intravenous infusion and Omega-3 at a dosage of 3 gm 

daily orally. The control group only received standard 

feed without supplements. The nutrition support team 

determined that the usual feeding diet's calorie 

distribution should be 45–50% carbohydrates, 20–35% 

fats, and 10–35% protein.12, 13 

Upon arrival at the holding area, the patient received 

midazolam 0.02 mg/kg IV before being transferred to the 

operating room. Postoperative assessors were blinded to 

the type of nutrition regimen. 

Upon arrival in the operating room, pulse oximetry, 

electrocardiography, and non-invasive blood pressure 

monitoring was done. Induction of general anesthesia 

followed a standardized regimen comprising 2 mg/kg 

propofol and 1 µg/kg fentanyl. Atracurium at 0.5 mg/kg, 

preceded by 1.5 mg/kg of lidocaine 2%, facilitated 

endotracheal intubation. The end-tidal carbon dioxide 

levels were meticulously maintained within 35-40 

mmHg range. Anesthesia maintenance included 

isoflurane at a minimum alveolar concentration (MAC) 

of 1.2, with additional atracurium at 0.1 mg/kg 
administered as necessary. Morphine 0.1 mg/kg was 

given if tachycardia (exceeding 20% of the initial 

preinduction value) and an increase in mean arterial 

blood pressure (more than 20% of baseline value) 

suggested insufficient analgesia. After completion of the 

procedure, extubation was performed and the patient was 

moved to the PACU. The total intraoperative opioid 

dosage was documented for both groups. Visual 

analogue scale (VAS) was utilized for assessing pain 

following surgery. 

In our investigation, we employed rescue analgesics to 

address varying levels of pain. Ketorolac at a dose of 30 
mg intravenously was administered as a single dosage if 

VAS score was less than 4. In cases of severe pain, 

morphine 3 mg/kg IV was used if the VAS score 

exceeded 4.  

2.1. Postoperative:  

Both study groups were monitored for several outcomes, 

including the incidence and severity of pain by VAS, as 

well as the occurrence of wound infections, neutropenia, 

or fever. Additionally, we assessed differences in serum 

albumin levels, length of hospital stays and opioid 

consumption. 

The primary outcome was set as wound infection and 

duration of hospital stays. The secondary outcome, 

which is total dose of intraoperative opioids, 

postoperative VAS at 0, 4, 8 and 12 hr, intraoperative 

hemodynamics and other postoperative complications as 

fever, neutropenia and pneumonia. 

2.2. Sample size: 

The sample size was determined based on the findings of 

Oguz M et al. in 2007, which investigated the impact of L-

alanine-L-glutamine (Gln) on the rate of complications 

following surgery and duration of hospitalization in patients 

undergoing colorectal cancer surgery. Their study revealed 

a significantly lower incidence of wound infection in the 

intervention group compared to the control group.12 

The proportion of individuals with wound infection in 
the intervention group was 0.0175, while it was 0.1154 

in the control group. To detect a similar effect size with 

an acceptable alpha error of 0.05 and a test power of 

80%, using one-tailed testing and an allocation ratio of 1 

(N1 = N2), the minimum required sample size was 

calculated to be 88 patients per group, totaling 176 

patients. G*Power version 3.0.10 software was utilized 

for sample size calculation. 

2.3. Statistical analysis 

Statistical analysis was conducted using SPSS v26 (IBM 

Inc., Chicago, IL, USA). The normality of data 

distribution was assessed using the Shapiro-Wilks test 

and histograms. Quantitative parametric variables were 

expressed as mean and standard deviation (SD) and 

compared between groups using unpaired Student's t-

test. Quantitative non-parametric data were presented as 

median and interquartile range (IQR) and analyzed using 

the Mann-Whitney U test. Qualitative variables were 

presented as frequency and percentage (%) and analyzed 

using the Chi-square test or Fisher's exact test when 

appropriate. A two-tailed p-value < 0.05 was considered 

statistically significant. 

3. RESULTS 
From an initial of 187 eligible patients assessed, 176 

patients completed the study after 11 were excluded (4 

didn't meet criteria, 7 declined participation). The 

remaining 176 participants were then randomly allocated 

into two comparative groups of 88 patients each for 

further analysis. (Figure 1)  

Age, sex, BMI, cancer type, preoperative serum albumin 

and albumin differences from preoperative level were 

insignificantly different between both groups (Table 1) 
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Figure 1: CONSORT flowchart of the enrolled patients. 

Wound infection showed a significant difference (P = 

0.03) between groups, with 1.14% in group I and 7.95% 

in group C (Table 4). Length of hospital stay was 

insignificantly different (P = 0.071). Total intraoperative 

opioid dose (Table 2), intraoperative HR, SBP, DBP, and 

MAP (starting from baseline measurement 

to the end of the surgery time) (Figure 2), 

postoperative VAS at 0 h, 4 h, 8 h, and 12 h 

(Table 4), and use of ketorolac as rescue 

analgesic (P = 0.265) were insignificantly 

different between groups. Preoperative 

serum albumin and albumin difference were 

also insignificantly different (Table 1). 
Pulmonary tract infection was insignificant 

(P = 1), while fever were significantly lower 

in group I than C (P < 0.01) and neutropenia 

were significantly lower in group I than C 

(P < 0.01) (Table 4). 

4. DISCUSSION 
Malnutrition exhibits a greater incidence 

among the elderly compared to the younger 

population, and notably, among individuals 

grappling with advanced stages of cancer 

rather than its initial phases. Cancer patients 

who are malnourished may be treated in 

hospital settings, nursing homes, or their 
homes; each situation may require a different approach 

to care. Malnutrition is documented for individuals 

under 60 years of age in hospitals (30%), nursing homes 

(11%), and home care (23%), per a study. On the other 

hand, for people 60 years of age and older, the 

percentages are 39%, 20%, and 23%, respectively.14, 15 

 

Table 1: Demographic data, duration of surgery, cancer type, preoperative serum albumin and albumin 
difference of the studied groups 

Variable Group I  
(n = 88) 

Group C 
(n = 88) 

P 

Age (years) 40.59 ± 11.36 39.05 ± 9.79 0.335 

Sex Male 44 (52.38) 42 (47.73) 0.763 

Female 44 (50) 46 (52.27) 

BMI (kg/m2) 22.01 ± 0.86 21.63 ± 1.76 0.067 

Duration of surgery (min) 118.81 ± 11.01 118.35 ± 10.61 0.781 

Cancer type Tongue mass WLE 14(15.91) 18(20.45) 0.493 

Hard palate mass resection 21(23.86) 13(14.77) 

Alveolar margin mass resection 21(23.86) 20(22.73)  

Hemiglossectomy+_ submental flap 23(26.14) 22 (25)  

Retromolar mass resection 4 (4.55) 10 (25)  

Buccal mucosa mass resection 2 (2.27) 3 (11.36)  

Mouth floor mass resection 3 (3.41) 2 (3.41)  

Preoperative serum albumin (g/dl) 4.01 ± 0.25 4 ± 0.27 0.863 

Albumin difference 2 (2.27) 1 (1.14) 0.560 

Data presented as mean ± SD or frequency (%). Group I (Immunonutrition group), Group C (control group), BMI: Body mass 
index, WLE: wide local excision. 
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There were no contrasts in postoperative complications 

between the two cohorts. Wound infections were 

recorded at 1.14% in Group I and 7.95% in Group C, 

yielding a statistically significant difference (P = 0.03). 
Additionally, Group I exhibited lower incidences of 

fever and neutropenia compared to Group C, with p-

values below 0.01. However, no significant variations 

were observed in hospital stays for either group, nor in 

intraoperative opioid usage. Furthermore, postoperative 

pain levels, as measured by the VAS at 0 hr, 4 hr, 8 hr, 

and 12 hr, showed insignificant disparities between the 

two groups. Similarly, there were no significant 

discrepancies in Arterial pressure (MAP), Diastolic 

blood pressure (DBP), Heart rate (HR), Systolic blood 

pressure (SBP) concerning the groups. 

On the same side Mohsen et al. [16] found no significant 

differences in inflammatory markers (IL-6, CRP) or 

hospital stay between patients receiving preoperative 
omega-3 supplementation versus control/placebo groups 

undergoing abdominal surgery, based on data from 

randomized controlled trials. Also, Ruiz-Tovar et al, [8] 

conducted a randomized prospective trial involving 

laparoscopic surgery patients, one group received a 

preoperative balanced energy high-protein formula 

(Control), while the other group received the same 

formula enriched with omega-3 fatty acids 

(Experimental). The Experimental group experienced  

Table 2: Inra-operative opioids requirements of the studied groups 

Parameter Group I  

(n = 88) 

Group C 

(n = 88) 

P 

Patients required Ketorolac 30 mg 5 (5.68) 9 (10.23) 0.265 

Patients required fentanyl 85 (96.59) 84 (95.45) 1 

Patients required fentanyl and morphine 3 (3.41) 4 (4.55) 

Fentanyl consumption (µg) 74.92 ± 6.46 76.02 ± 5.32 0.218 

Morphine consumption (mg) 7.67 ± 0.29 7.5 ± 0.35 0.519 

Data are presented as mean ± SD or frequency (%). Group I (Immunonutrition group), Group  
C (control group). 

 

 
Figure 2: (A) Pulse, (B) systolic blood pressure, (C) diastolic blood pressure and (D)  mean arterial 
blood pressure of the studied groups. 
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Table 3: VAS was insignificantly different at 0h ,4h, 
8h and 12h between both groups: Post operative 
VAS of the studied patients 

Time Group I  

(n = 88) 

Group C 

 (n = 88) 

P 

0 h 0 (0 - 0) 0 (0 - 0) 0.082 

4 h 0 (0 - 1) 0 (0 - 1) 0.849 

8 h 2 (1.75 - 
2) 

2 (1 - 2) 0.576 

12 h 2 (2 - 3) 3 (2 - 3) 0.772 

Data are presented as median (IQR). Group I 
(Immunonutrition group), Group C (control group), VAS: 
Visual analogue scale. 

 

Table 4: Postoperative complications and length of 
hospital stay of the studied groups 

Variable Group 
I  

(n = 
88) 

Grou
p C 

(n = 
88) 

P 

 

Postope-
rative 
Complic-
ations 

Wound 
infection 

1 
(1.14
) 

7 
(7.95) 

0.03* 

Fever 0 (0) 11 
(12.5) 

0.001* 

Pulmonary 
tract infection 

4 
(4.55
) 

5 
(5.68) 

1 

Neutropenia 0 (0) 11 
(12.5) 

<0.001
* 

Length of hospital stay 
(days) 

7.5 ± 
0.61 

7.76 ± 
1.2 

0.071 

Data are presented as frequency (%). *Significantly 
different as P value ≤0.05. Group I: (Immunonutrition 

group), Group C (control group). 

 

reduced postoperative pain and lower C-reactive protein 

levels than the control group. Notably, the nutritional 

intervention began 10 days before surgery and continued 

until 8 hours before the procedure. 

Another study suggested that dietary supplementation 

with omega-3 polyunsaturated fatty acids (PUFAs) 

could potentially alleviate neuropathic pain symptoms in 

individuals with type 2 diabetes [17]. However, this 

finding may differ from the current study due to the 

population being non-cancer patients. 

For this reseach, Group (I) had significantly fewer 

postoperative complications than Group (C) (P < 0.01). 

This research indicates that immunonutritional 

intervention, as opposed to standard nutritional 

treatment, may decrease postoperative complications, 

notably infections. Likewise, a separate study found that 

pre-surgical immunonutrition reduced inflammatory 

markers and post-surgery infectious complications. 

Nevertheless, uncertainties persist regarding hospital 

stay duration and mortality due to associated risk factors 
[18]. Similarly, Howes et al.19 noticed there was no 

indication of immunonutrition's influence on other 
measured results. The length of hospital stay remained 

unaffected, and wound infection rates showed no 

change. However, the studies examined were often 

limited or had substantial biases, underscoring the 

necessity for more robust investigations. 

Similarly, Matsui et al.20 illustrated that Immunonutrition 

likely reduces postoperative complications in elective 

head and neck cancer surgery, notably infectious 

complications and hospital stays. However, it's unlikely 

to affect noninfectious complications, mortality, severe 

complications, or pneumonia rates. Compared to 

standard nutrition, it's improbable to increase adverse 
events. Subgroup analysis showed shorter hospital stays 

but no difference in complications or mortality.  

 The findings of this study align with those of Casas-

Rodera et al.21 which also illustrated no significant 

difference in hospital stay (LOS). Similarly, other 

studies utilizing the same immunonutrition (Oral 

Impact) in patients with head and neck squamous cell 

carcinoma (HNSCC) did not exhibit a notable reduction 

in hospital LOS. 

However, Mueller et al.13 presented contrasting results, 

implying preoperative immunonutrition may lessen 
complications in high-risk groups, showing notably 

shorter hospital stays, with no differences in mortality. 

Furthermore, Aeberhard et al.22 proposed that 

immunonutrition might improve surgical recovery in this 

patient group. They observed a notable decrease in 

wound infections post-immunonutrition 

implementation, with significantly shorter hospital stays 

(25.65 days) in immunonutrition recipients, particularly 

evident after its introduction, reducing confounding 

factors' influence on hospital duration. 

Limitations of this study included that the number of 

participants (sample size) in the research was somewhat 
restricted. The investigation took place at a single 

location (single center). The monitoring and tracking of 

the patients after the initial study period lasted for a 

relatively brief duration of time. 

5. CONCLUSION 
Immunonutrition has a substantial effect on lowering of 

postoperative complications (e.g., wound infection, 

fever, pulmonary tract infection, neutropenia); 
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however, it does not affect decreasing postoperative 

pain and length of hospital stay. Based on this evidence, 

we suggest a comprehensive nutrition management 

pathway to be implemented into existing clinical 

frameworks to improve perioperative nutrition in head 

and neck cancer (HNC )patients. 
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