
Research Article
Impact of a Low-Calorie, Moderate-Carbohydrate Diet 
(MCD) on BMI and Body Composition in Patients  
Undergoing ELIPSE™ Intragastric Balloon Treatment:  
A Pre-Post Pilot Study
Nagham Alkaragholi, MD1*; Nour Amin Elsahoryi, PhD2; 
Ruba Mousa Musharbash, PhD3

1Consultant General Surgeon, Jordan University of Sci-
ence and Technology, Farah Hospital, Jordan
2Department of Nutrition, Faculty of Pharmacy and 
Medical Sciences, University of Petra, Jordan
3Clinical dietitian, Ruba Musharbash Center for Nutrition 
Counseling, Amman, Jordan

*Corresponding author: Nagham Alkaragholi
Jordan University of Science and Technology, Farah  
Hospital, Consultant General Surgeon, Jordan.
Email: naghamkaragholi@gmail.com

Received: January 06, 2024
Accepted: February 10, 2024
Published: February 17, 2024

 

 

Citation: Savitha MR and Thanuja B. Food Allergens and Aero Allergens Sensitisation. Austin J Asthma Open 
Access. 2020; 2(1): 1004. 

Austin J Asthma Open Access - Volume 2 Issue 1 - 2020 
Submit your Manuscript | www.austinpublishinggroup.com 
Savitha et al. © All rights are reserved 

International Journal of Nutritional Sciences
Volume 9, Issue 1 (2024)  
www.austinpublishinggroup.com 
Alkaragholi N © All rights are reserved

Citation: Alkaragholi N, Elsahoryi NA, Musharbash RM. Impact of a Low-Calorie, Moderate-
Carbohydrate Diet (MCD) on BMI and Body Composition in Patients Undergoing ELIPSE™ 
Intragastric Balloon Treatment: A Pre-Post Pilot Study. Int J Nutr Sci. 2024; 9(1): 1081.

International Journal of Nutritional Sciences
Open Access

Abstract

Introduction: The study explores the impact of the Elipse™ Intra-
gastric Balloon (EIGB) and a low-calorie, Moderate-Carbohydrate Diet 
(MCD) on weight management. EIGB, a non-endoscopic approach, is 
known for reducing appetite and food intake. This research aims to 
measure weight changes and assess body composition in participants 
undergoing EIGB treatment.

Aim: The primary goal is to evaluate the effectiveness of EIGB com-
bined with a low-calorie, MCD over a four-month period. The study 
assesses weight loss, changes in body composition, and associated 
symptoms.

Method: Twenty participants with a Body Mass Index (BMI) of 27-
45 kg/m² underwent EIGB treatment, followed by a low-calorie, MCD 
diet under dietitian guidance. Measurements included BMI, body com-
position, and dietary compliance assessments.

Result: Participants, predominantly female, exhibited an average 
age of 32±8.6 years and a mean BMI of 35.2±7.1 kg/m². Following the 
intervention, there was a significant mean weight loss of 6.9±4.7 kg, 
a decrease in BMI by 2.8±2.2 kg/m², and a reduction in body fat per-
centage by 2.5±2.4%. Mild gastrointestinal symptoms were reported, 
mostly resolved within one to two weeks.

Conclusion: EIGB, in conjunction with a low-calorie, MCD, proved 
effective in inducing weight loss and positive changes in body compo-
sition. The study suggests that this approach, accompanied by man-
ageable symptoms, holds promise for weight management. Future 
research with larger sample sizes and controlled designs is recom-
mended.

Keywords: Elipse intragastric balloon; Weight management; non-
endoscopic approach; Low-calorie, moderate-carbohydrate diet; Body 
composition; Gastrointestinal symptoms

Abbreviations: BIA: Bioelectrical Impedance Assay; BMI: Body 
Mass Index; BW: Body Weight; CVD: Cardiovascular Disease; EIGB: The 
Elipse™ Intragastric Balloon; IGBs: Intragastric Balloons; FFM: Fat-Free 
Mass; FM: Fat Mass; GI: Gastrointestinal; GOT: Glutamic Oxaloacetic 
Transaminase; GPT: Glutamic Oxaloacetic Transaminase; LCD: Low-Cal-
orie Diet; LCKD: Low-Carbohydrate Ketogenic Diet; MCD: Moderate-
Carbohydrate Diet; MM: Muscle Mass; RMR: Resting Metabolic Rate; 
BMR: Basal Metabolic Rate; SMM: Skeletal Muscle Mass; TBW: Total 
Body Water; TBW: Total Body Water; VF: Visceral Fat Rate; WC: Waist 
Circumference; WL: Weight Loss; T2DM: Type 2 Diabetes Mellitus; VAS: 
Visual-Analog Scales; ESHA: Elizabeth Stewart Hands and Associates.
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Introduction

Obesity constitutes a substantial global public health issue, 
given its association with increased morbidity, mortality, and 
consequential economic repercussions [1]. It is intricately con-
nected to a heightened susceptibility to various chronic condi-
tions, including diabetes, dyslipidemia, stroke, Cardiovascular 
Disease (CVD), and certain forms of cancer. Moreover, obesity 
is correlated with an elevated risk of both overall mortality and 
mortality specifically attributed to CVD [1,2]. Obesity rates in 
Jordan stand notably higher than those in neighboring coun-
tries. Based on the International Diabetes Federation Waist Cir-
cumference (WC) criteria, the adjusted prevalence of obesity is 
reported at 60.4% for men and 75.6% for women. Additionally, 
approximately three-quarters of both genders were identified 
as overweight or obese [3]. 

Recently, EIGB (Allurion Technologies, Wellesley, Massa-
chusetts, USA) has been launched worldwide and has become 
highly popular because it is a self-emptying and excreted gastric 
balloon that doesn’t need hospital recovery, upper Gastroin-
testinal (GI) endoscopy, or aesthesia as endoscopic gastric bal-
loons. In addition, it is safe and effective in achieving weight loss 
and is also well-tolerated by patients [4-8]. 

The EIGB, or Expandable Intragastric Balloon, is ingested 
as a swallowable capsule and then transforms into a balloon 
upon being filled with a pH-titrated liquid administered through 
a stomach catheter. To ensure precise placement, the capsule 
is equipped with a small radiopaque ring, facilitating verifica-
tion via an abdominal X-ray [4,7,9]. The capsule is easily swal-
lowed with water, and the subsequent abdominal X-ray serves 
as a valuable tool for the physician to confirm the accurate po-
sitioning of the balloon within the stomach. This non-invasive 
procedure provides a reliable method for weight management 
and is accompanied by a straightforward and patient-friendly 
administration process [4,7,9]. Upon ingestion of the capsule, 
the balloon is filled with 550 mL of fluid (distilled water con-
taining a potassium sorbate preservative) through a catheter. 
Subsequently, the catheter is removed, and a second X-ray is 
conducted to confirm the proper inflation of the balloon and 
its accurate placement within the stomach. Approximately four 
months later, a time-activated release valve opens, allowing the 
balloon to deflate naturally. This facilitates its passage through 
the digestive system for eventual excretion, ideally obviating 
the necessity for endoscopic surgery. This timed deflation fea-
ture adds to the convenience and minimally invasive nature of 
the EIGB procedure [4,7,9].

Following EIGB placement, a standard Low-Calorie Diet (LCD) 
is typically recommended, providing approximately 1000–1200 
kcal/day [10]. The combination of EIGB and the prescribed diet 
has demonstrated a substantial reduction in both weight and 
Fat-Free Mass (FFM). Maintaining FFM within the normal range 
is crucial to prevent adverse effects on the overall body me-
tabolism. Significantly decreasing FFM could impact the Resting 
Metabolic Rate (RMR), potentially impeding Weight Loss (WL) 
and increasing the likelihood of weight gain. Striking the right 
balance between caloric intake, weight management strategies, 
and preserving FFM is essential for optimizing the outcomes of 
EIGB interventions (7,10).

Numerous previous studies have explored the implantation 
of EIGBs in conjunction with diverse dietary interventions. One 
notable example is the trial conducted by Dogan et al. (2013), 
wherein patients were administered a 1,000-calorie diet consist-

ing of 146 g of carbohydrates, 68 g of fats, and 1 g of protein per 
kilogram of ideal body weight. This study contributes valuable 
insights into the interplay between EIGB placement and specific 
dietary approaches, shedding light on the potential effects of 
such interventions on weight management on long-term weight 
maintenance. In another study, patients adhered to a standard 
800-calorie diet, a recommendation made after consulting with 
a dietitian. However, the prescribed diet for each patient was a 
well-balanced hypocaloric one, comprising 50% carbohydrates, 
30% lipids, and 20% proteins. This carefully crafted diet aimed 
to create a daily caloric deficit of 1,000 kcal, determined based 
on the basal energy expenditure measured using the Harris-
Benedict method. This approach underscores the significance 
of individualized dietary planning in the context of EIGB im-
plantation, tailoring caloric intake to specific needs and meta-
bolic considerations [11]. However, in a study by Schiavo et al. 
(2021), two distinct diet regimens were implemented. The first 
involved a conventional low-calorie diet plan with an intake of 
approximately 1200 kcal/day, distributed as 40% carbohydrates, 
43% proteins, and 15% fats. In contrast, the second regimen ad-
opted a low-calorie ketogenic diet, also totaling around 1200 
kcal per day but with a composition of 71% fats, 25% proteins, 
and 4% carbohydrates. This dual-diet approach highlights the 
variability in dietary strategies applied in conjunction with EIGB 
placement, showcasing the diversity in nutritional approaches 
explored in clinical settings. 

To date, there has been a limited number of research stud-
ies investigating the use of a low-calorie, MCD alongside EIGB 
procedures. Therefore, the aim of our study was to assess the 
effectiveness of the EIGB in conjunction with a low-calorie, 
MCD for weight management. Specifically, we aimed to mea-
sure changes in weight, BMI, and body composition over a four-
month period in participants with a BMI ranging from 27 to 45 
kg/m². Additionally, our study aimed to investigate the occur-
rence and resolution of accommodative symptoms associated 
with EIGB placement and dietary intervention.

Methodology

Study Hypothesis

Based on the study's aim, the hypothesis is the combination 
of the EIGB with a low-calorie, MCD will lead to a significant 
and effective reduction in weight, BMI, and body fat percent-
age over a four-month period in participants with a BMI rang-
ing from 27 to 45 kg/m². Additionally, we hypothesize that the 
occurrence of accommodative symptoms associated with EIGB 
placement will be mild and of limited duration, with a signifi-
cant proportion of participants experiencing symptom resolu-
tion within the initial weeks of the intervention.

Study Design and Subjects

Between January and June, a pre-post interventional study 
was conducted on consecutive overweight and obese patients 
undergoing EIGB at Istishari Hospital, Amman, Jordan, and Ruba 
Musharbash Diet Centre, Amman, Jordan between February 
and December 2022. The inclusion criteria comprised individu-
als with a BMI ≥27 kg/m2 but less than 45 kg/m2, aged between 
18 and 65 years, and those who could successfully swallow and 
excrete the EIGB. However, certain exclusion criteria were ap-
plied, such as patients with a history of previous bariatric or 
gastric surgery, bowel obstruction, hiatal hernia exceeding 5 
cm, heart failure, blood coagulation disorders, multiple prior 
abdominal or gynecological operations, certified pregnancy, or 
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eating disorders (bulimia, binge eating disorder, or night eating 
syndrome). Individuals with serum creatinine levels exceeding 
1.8 mg/dL or liver enzyme (Glutamic Oxaloacetic Transaminase 
(GOT) or Glutamic Pyruvic Transaminase (GPT)) levels less than 
three times the upper limit of normal were also excluded. In-
ability to adhere to the planned diet for religious reasons, as 
well as a history of chewing or swallowing problems, were ad-
ditional exclusion criteria.

Participants were monitored over a 4-month period, con-
cluding on the anticipated day of balloon excretion. Follow-
up appointments were scheduled at 2-, 4-, and 6-weeks post-
treatment for abdominal imaging, aiming to evaluate balloon 
volume, positioning, and provide fundamental nutritional coun-
seling. Before their participation, each individual provided in-
formed written consent, having been thoroughly briefed on the 
study's purpose and nature.

Pre- and Post-EIGB Placement Medical Treatment

Patients were given proton pump inhibitors, anti-emetics, 
and antinausea and vomiting medicines before and after the 
EIGB placement, as well as before and after the EIGB installa-
tion, according to the standard protocol [7]. The EIGB, devel-
oped by Allurion Technologies in Natick, MA, USA, is encapsulat-
ed within a swallowable vegan capsule connected to a slender 
catheter. Once in the stomach, the balloon is filled with 550 mL 

of liquid, a process performed without the need for endoscopy 
or sedation during a brief 20-minute outpatient visit. Following 
the filling and confirmation of the balloon's correct position via 
abdominal X-ray, the thin catheter is removed. At approximately 
4 months, a valve in the EIGB autonomously opens, leading to 
the balloon's emptying and subsequent excretion through the 
gastrointestinal tract. In cases where swallowing may be chal-
lenging, a thin guidewire, serving as a stylet, can be utilized [12].

In addition to the EIGB, a smartphone application and a wire-
less body composition scale with Bluetooth® capability are of-
fered. These devices enable the monitoring of weight loss and 
promote collaboration among the patient and their healthcare 
team (Figure 1).

Dietary and Physical Activity Recommendations 

Patients were discharged within 2–4 hours following EIGB 
placement. To maintain uniformity, all participants were in-
structed to adhere to a consistent diet, with detailed discus-
sions held with a nutritionist both before initiating the diet and 
after the 4-month EIGB treatment. The dietary intervention 
transition is illustrated in Figure 2.

In the initial three days following EIGB treatment, partici-
pants were instructed to consume a minimum of 2-3 liters of 
water and were advised to follow a clear liquid diet [7,13]. 
This diet comprises warm water, herbal teas, jelly, broth-based 
soups, and unsweetened fruit juices. Following this, partici-
pants progressed to a high-protein, low-calorie diet that includ-
ed protein shakes, pureed vegetable and potato soup, boiled 
vegetables, yogurt, lactose-free milk, unsweetened fruit juices, 
fruits, eggs, and cheese. After the initial two weeks, participants 
were recommended to shift to a low-calorie, MCD consisting 
of 40–45% carbohydrates, 20–23% proteins, and 33–37% fats, 
totaling 1200–1500 kcal per day [14].

Patients were encouraged to engage in regular and moder-
ate physical activity, aiming for at least 30 minutes per day. An 
illustrative diet plan is provided in Table 1.

Primary Outcomes

The primary outcomes of the study centered on evaluating 
changes in BMI and body composition, with a specific emphasis 
on parameters such as Total Body Water (TBW), FFM, and body 
fat.

BMI and Body Composition Measurements

The measurement of body weight (kg) and height (cm) in this 
study adhered to standardized conditions as outlined by Flegal 
et al. (2019). Height measurements were conducted using the 

Figure 1: Wireless Bluetooth®-enabled body composition scale, 
along with a smartphone application.

Figure 2: Transition of dietary intervention over 4 months of 
Elipse™ balloon procedure; LCMD: low-calorie, moderate-carbohy-
drate diet.

Table 1: Macronutrient amount in the diet plan prescribed for EIGB participants.

Macronutrient
Clear liquid diet A pure, high-protein diet low-calorie low-calorie

(first 3 days) (day 4–14) MCD 1200 Kcal (min-max) MCD 1500 Kcal (min-max)

Energy (Kcal) 847 1270 1200 1500

Carbohydrate (%) 97.2 50.9 40-45 40-45

Carbohydrate (g) 212 166 120-135 150-168.75

Protein (%) 1.7 32.4 22-23 22-23

Protein (g) 3.76 105.7 66-69 82.5-86.25

Fat (%) 1.1 16.8 33-37 33-37

Fat (g) 1 24 44-49 55-62

Saturated fat (%) 0.9 3.7 3.4-4.4 3.1-3.4

Polyunsaturated (%) 0 0.6 2.7-3.4 2.4-2.7

Monounsaturated (%) 0 0.8 10.8-15.9 9.6-12.3

Fiber (g) 8.28 18 18.75-19.13 18.68-18.92
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BSM 170 Digital Stadiometer from InBody Co., Ltd., South Ko-
rea, with dimensions of 15.3 (W) x 19.7 (L) x 86.2 (H) inches. 
Body Weight (BW) and the participants' body composition were 
assessed through Bioelectrical Impedance Analysis (BIA) uti-
lizing the InBody 770 body composition analyzer digital scale 
(capacity 270 kg, InBody Co., Ltd., South Korea). This state-of-
the-art instrument, incorporating the latest multi-frequency 
technology, represents the most recent generation in body 
composition analysis.

Prior to BIA measurements, participants were required to 
adhere to specific guidelines, including fasting for at least four 
hours, consuming a minimum of two liters of water the day be-
fore, refraining from physical activity for at least eight hours, 
avoiding coffee or alcoholic beverages for at least 12 hours, 
and abstaining from diuretic use for at least 24 hours. These 
measures were implemented to ensure accurate and consistent 
body composition assessments.

Dietary Compliance Assessment Methods

Nutritional assessments and dietary counseling sessions 
were arranged at 1, 2, 3, and 4 months following the EIGB place-
ment. Questionnaires, primarily employing 3-day estimated 
food records and 72-hour recalls [15], were utilized to gauge di-
etary habits. The determination of nutrients in the intervention 
diet plan was facilitated through the use of Elizabeth Stewart 
Hands and Associates (ESHA) software. 

Visual-Analog Scales

Visual-Analog Scales (VAS) were utilized in this study, with 
10-cm scales completed within the first two weeks of the in-
gestion of each assigned supplement [16]. The VAS scales were 
anchored with "Lowest Possible" and "Highest Possible" and 
were employed to assess various parameters including Belch-
ing, passing gas indigestion, Intestinal and stomach pain, Heart-
burn, Bloated feeling, Constipation, Diarrhea, and Nausea. 
Participants marked their responses on the scales, providing a 
quantitative measure of their experience with each of these di-
gestive symptoms at different time points in relation to supple-
ment ingestion.

Ethical Approval

This research received approval from Petra University's 
Scientific Committee in Amman, Jordan (Grant number: 
E/H/3/1/2022) and was conducted in accordance with the prin-
ciples outlined in the CONSORT statement [17].

Statistical Analysis

As this was a pilot study, power calculations were not con-
ducted. All volunteers successfully completed the entire study 
protocol, and their data were included in the final analysis. 
Statistical analysis was carried out using SPSS v21 for Windows 
(SPSS Inc., Chicago, IL). Descriptive statistics were generated for 

Table 2: Participant’s characteristics, n=20.
Characteristics Categories N (%)

Gender
Male 2 (10%)

Female 18 (90%)

Status
Single 8 (40%)

Married 12 (60%)

Smoking Current 5 (25%)

Job
Not working 10 (50%)

Full time 10 (50%)

Table 3: Mean Body Mass Index (BMI) and mean body composition 
post (4 months) of EIGB.

Characteristics Pre EIGB Post-EIGB
Change 

(post-pre) SE *p-value

Age (year) 32±8.6 - - 1.9 -

Height (cm) 162.8±8.2 - - 1.8 -

Weight (kg) 91.6±16.4 84.7±15.8 - 6.9±4.7 3.7 <0.001

BMI (kg/m2) 35.2±7.1 32.4±6.3 - 2.8±2.2 1.6 <0.001

WC (cm) 105.2±10.3 98.3±11.4 - 6.8±3.2 2.3 <0.001

Hip circumfer-
ence (cm) 120.7±10.7 113.9±10.5 - 6.7±3.6 2.4 <0.001

BMR 1650±242 1577±237.8 -73.4±51.5 54.1 <0.001

Body fat mass 
(kg) 39.1±11 34.1±10.6 - 4.96±3.7 2.4 <0.001

Body fat % 42.1±5.7 39.6±6.3 -2.5±2.4 1.3 <0.001

SMM (kg) 26.9±4.7 25.7±4.7 - 1.2±1.5 1 0.001

MM (kg) 49.9±7.4 48±7.3 -1.9±1.5 1.7 <0.001

VF 9.6±3.8 8.3±3.7 -1.4±1.1 0.8 0.001

FFM (kg) 52.4±7.6 50.5±7.8 -1.9±1.7 1.7 0.001

TBW (kg) 37.5±5.5 35.8±5.7 -1.6±1.1 1.2 <0.001
The values are expressed as Mean (SD). p-value <0.005. Body Mass Index (BMI), 
Waist Circumference (WC), Basal Metabolic Rate (BMR), Skeletal Muscle Mass 
(SMM), Muscle Mass (MM), Visceral Fat Rate (VF), Fat-Free Mass (FFM), Total 
Body Water (TBW) *Between-group comparisons analyzed by Mann-Whitney U 
test. p-value <0.05.
Table 4: Digestive tract symptoms after EIGB (within the first two 
weeks), n=17.

Symptoms N (%)

Nausea 7(35%)

Diarrhea 3(15%)

Constipation 7(35%)

Bloated feeling 6(30%)

Heartburn 2(10%)

Intestinal and stomach pain 10(50 %)

indigestion 1(5%)

Belching, passing gas 4(20%)
Note: The data for three subjects was not obtainable, and their symptoms 
were not included.

all variables, with mean Standard Deviation (SD) for normal vari-
ables and percentages for categorical variables, including clinical 
symptoms. The primary endpoint of the study was weight loss, 
and data were analyzed using an intention-to-treat approach, 
adhering to the treated principle. The Wilcoxon signed-rank test 
was employed to assess differences between paired variables 
within the group (pre- and post-intervention). The two-tailed 
P-value (<0.05) was considered statistically significant.

Results

Participants Characteristics 

Table 2 provides an overview of the key characteristics of the 
study sample. The cohort comprised twenty participants, with 
a distribution of two males and eighteen females. In terms of 
marital status, forty percent were identified as single, while the 
remaining fifty percent were married. Furthermore, a quarter 
of the participants reported being smokers, and half of the par-
ticipants indicated having full-time employment.

Changes in Body Composition

Table 3 illustrates the BMI and average body composition 
following EIGB intervention. The study involved 20 participants 
with an average age of 32±8.6 years, an average weight of 
91.6±16.4 kg, and an average height of 162.8±8.2 cm. Despite 
these figures, the participants, on average, fell into the obesity 



Submit your Manuscript | www.austinpublishinggroup.com Int J Nutr Sci 9(1): id1081 (2024) - Page - 05

Austin Publishing Group

weight category with a BMI of 35.2±7.1 kg/m², with 90% be-
ing females and 10% males. The observation period lasted four 
months.

During this period, participants experienced significant 
weight loss, averaging 6.9±4.7 kg, accompanied by a notable 
decrease in BMI (-2.8±2.2 kg/m²; P<0.0001). The analysis fur-
ther indicated statistically significant changes in waist and hip 
circumference after four months of EIGB.

Gastrointestinal Symptoms 

Table 4 presents the digestive tract symptoms (VAS-Scale) 
observed after EIGB placement. Among the twenty individu-
als, seven reported experiencing nausea, while diarrhea was 
noted in fifty percent, and constipation in thirty-five percent. 
Only 2 out of 20 individuals reported heartburn, while 6 out of 
20 experienced bloating. Indigestion was reported by only one 
participant, but stomach and intestinal pain were observed in 
50% of the subjects. Belching was reported by four out of the 
twenty participants. Notably, a significant proportion of the par-
ticipants saw resolution of these symptoms within one to two 
weeks following the intervention.

Discussion 

Obesity represents a major global public health challenge, 
given the considerable economic burden, morbidity, and mor-
tality associated with this condition [2]. In recent years, EIGB 
from Allurion Technologies in Wellesley, Massachusetts, USA, 
has garnered substantial global recognition and popularity. This 
is attributed to its unique characteristics as an excreted and self-
emptying gastric balloon [9]. Unlike traditional endoscopic gas-
tric balloons, Allurion Technologies' EIGB does not necessitate 
hospital recuperation, upper gastrointestinal endoscopy, or the 
administration of anesthetics. The conventional gastric balloon 
has demonstrated safety and efficacy as a short-term method to 
assist patients in managing their weight [12]. Previous research 
has shown that Intragastric Balloons (IGBs) therapy, when com-
bined with changes in lifestyle, is a viable approach for achiev-
ing short-term weight reduction [12]. Furthermore, a study 
conducted by Machytka et al. (2016) illustrated the safety and 
efficacy of EIGB in facilitating weight loss. Another study by Ien-
ca et al. (2020) reported a mean weight loss of 13.5±5.8kg and a 
mean decrease in BMI of 4.9±2.0 points after a 4-month period.

When comparing various IGBs, Orbera stands out as having 
the closest resemblance in terms of intragastric volume occu-
pancy, consistency, and configuration to EIGB. Recent studies 
have indicated the efficacy of IGBs at two specific time points: 
3- and 6-months post-insertion. Orbera, for instance, has dem-
onstrated a mean weight loss of 12.9 kg at the 3-month mark, 
accounting for 80% of the total weight loss observed over a 
6-month period (Raftopoulos and Giannakou, 2017; NHS, 2020; 
[19]. Interestingly, these findings align closely with results from 
EIGB at the 4-month interval, despite the shorter lifespan of the 
EIGB device. This suggests comparable effectiveness between 
Orbera and EIGB within a shorter timeframe for the latter [20]. 
Indeed, the design of the EIGB is tailored for a 4-month dura-
tion, aligning with the concept that maximum weight loss is 
typically attainable within this timeframe. The limited period of 
implantation aims to optimize the effectiveness of the device in 
promoting weight loss during the specified duration, reflecting 
a strategic approach to achieve the desired outcomes within a 
defined timeframe [20].

Following the insertion of EIGB, a predominant approach 

in dietary interventions involves the adoption of low-carbohy-
drate or ketogenic diets, along with high-protein diets for many 
individuals [21]. As far as our current knowledge extends, this 
study serves as the pioneering exploration into the utilization of 
a low-calorie, MCD, designed to offer patients a more extensive 
array of food choices. The principal advantage of a low-calorie, 
MCD lies in its facilitation of a more straightforward dietary 
plan, particularly over an extended timeframe. Recent evidence 
has demonstrated the effectiveness of LCD in weight reduction, 
leading to their growing popularity worldwide [22]. Addition-
ally, a study conducted by Naude et al. in 2022 revealed that 
when overweight and obese adults, both with and without type 
2 diabetes (T2DM), were randomly assigned to either low-car-
bohydrate or balanced-carbohydrate diets, the outcomes indi-
cated comparable weight loss for a duration of up to two years.

In our study, a noteworthy reduction in weight by 6.9±4.7 
kg and a decrease in BMI by 2.8±2.2 kg/m² were observed af-
ter a 4-month period compared to the baseline. A similar study 
conducted in Kuwait, where lifestyle patterns resemble those in 
Jordan, involved 51 participants. At the conclusion of the study, 
the average weight loss was 8.84 kg (ranging from -6 to +21.5), 
and the mean change in BMI was 3.42 kg/m². Additionally, the 
mean reduction in waist circumference was 8.62 cm (ranging 
from -10 to +31), with 47 females and four males participating 
in the study [5]. 

The combination of EIGB and dietary intervention resulted 
in a significant decrease of 2.5±2.4 in body fat percentage and a 
reduction of 4.96±3.7 kg in body fat mass. This was achieved by 
following a high-protein, low-calorie diet for the first week, fol-
lowed by a low-calorie MCD in the subsequent two weeks. The 
MCD consisted of 40–45% carbohydrates, 20–23% proteins, and 
33–37% fats, amounting to 1200–1500 kcal/day.

In accordance with our research, alterations were observed 
in FFM, Skeletal Muscle Mass (SMM), and Basal Metabolic Rate 
(BMR) after EIGB (-1.9±1.7, -1.2±1.5, and -73.4±51.5, respec-
tively). Gaździńska et al. (2020) similarly reported a 5.4% de-
crease in FFM between one month before and three months 
after IGB implantation, correlating with weight and BMI loss. 
After four months, there was a lesser loss of FFM and RMR fol-
lowing a Low-Carbohydrate Ketogenic Diet (LCKD) compared to 
a LCD (3.55% vs. 14.3%, p<0.001; 9.79% vs. 11.4%, p<0.001, re-
spectively) [7].

Hence, it appears that any diet plan following the EIGB pro-
tocol may lead to a decline in FFM, SSM, and BMR. Considering 
that diet and exercise are fundamental components of therapy 
for individuals dealing with overweight and obesity, it is crucial 
to recommend the inclusion of an exercise program alongside 
the use of a gastric balloon, as suggested by [23]. For instance, 
a regimen of walking for 45 minutes, five times a week, could 
be proposed [24]. Approximately 50% of the subjects had symp-
toms of intestinal and stomach pain, whereas over 70% of the 
participants did not report any additional symptoms. These 
findings bear a resemblance to a previous study conducted by 
[25].

Strength and Limitations

The study introduces an innovative dietary approach by in-
vestigating the impact of a low-calorie, MCD following the in-
sertion of the EIGB. This provides valuable insights into a novel 
dietary strategy for weight management. Comprehensive moni-
toring of participants throughout the entire four-month study 
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period enhances the reliability of the data. This close monitoring 
allows for a detailed understanding of the intervention’s effects 
on various body composition parameters, including BMI, FFM, 
body fat percentage, and gastrointestinal symptoms. The inclu-
sion of diverse measurements contributes to a comprehensive 
evaluation of the intervention’s outcomes. Assessing multiple 
body composition parameters provides a holistic view of the 
participants’ responses to the EIGB and dietary intervention. 
Real-world applicability is a strength of the study, considering 
the global prevalence of obesity and the increasing popularity 
of EIGB. The findings may have practical implications for weight 
management interventions, offering insights into the effective-
ness of the studied approach.

A notable limitation is the small sample size, resulting from 
participant withdrawals and procedural challenges. This may 
impact the generalizability of the findings to a larger population, 
and caution should be exercised when interpreting the results. 
Incomplete follow-up due to participant attrition poses a chal-
lenge in assessing the long-term effects and adherence to the 
intervention. The inability to maintain a comprehensive follow-
up throughout the entire four-month duration limits the study’s 
ability to observe sustained outcomes. The study’s single-arm 
design, lacking a control group, hinders the comparison of the 
low-calorie, MCD with other dietary interventions. Future re-
search with randomized controlled trials could provide a more 
robust evaluation of the studied dietary approach. Reliance on 
self-reported data, particularly in collecting information on di-
etary habits through methods like food records and recalls, in-
troduces the potential for reporting bias. The accuracy of these 
self-reported data may impact the overall validity of the study.

The study’s focus on a specific population in Jordan may lim-
it the generalizability of the findings to broader demographic 
groups. Consideration of cultural and regional factors is neces-
sary when extrapolating the results to different populations.

Conclusion

In conclusion, our study demonstrates that the combination 
of the EIGB and a low-calorie, MCD yields significant and effec-
tive weight loss results over a four-month period. Participants 
experienced a notable reduction in body fat percentage and 
mass, with mild and transient accommodative symptoms. The 
study, while limited by a relatively small sample size, suggests 
the potential of this approach for short-term weight manage-
ment. Future research should explore this intervention on a 
larger scale, compare it with alternative dietary strategies, and 
consider the long-term implications and diverse participant 
characteristics. Additionally, incorporating structured physi-
cal activity alongside the intervention and enhancing patient 
education on potential side effects could further optimize out-
comes.

Study Implantation 

The implementation of our study involved administering the 
EIGB to 20 participants with a BMI ranging from 27 to 45 kg/m². 
Over four months, participants followed a low-calorie, MCD, 
guided by a clinical dietitian. The study yielded a significant av-
erage weight loss of 6.9±4.7 kg, accompanied by reductions in 
BMI and body fat percentage. Accommodative symptoms were 
mild and of short duration, showcasing the feasibility and ef-
fectiveness of the EIGB approach with this dietary intervention.
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