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Abstract
Background One-anastomosis gastric bypass (OAGB) is gaining more attention in patients with severe obesity and recently 
is used for patients with body mass index (BMI) < 35 kg/m2. In this 5-year single center experience we aim to report our 
outcomes of using OAGB for patients with BMI < 35 kg/m2.
Methods This is a retrospective analysis of prospectively collected data recorded in to our national obesity registry database. 
Variables including age, sex, weight, BMI, any associated disease, blood levels of metabolic markers, nutrients, and vitamins 
before and after surgery were extracted and analyzed.
Results 173 patients with mean age and BMI of 41 ± 10 years and 33 ± 1 kg/m2 underwent OAGB and at least one of the 
obesity-associated medical problems was found in 88 (50.5%) of them preoperatively. The mean duration of surgery and 
length of hospital stay were 60.7 ± 7.4 min and 1.3 ± 1.4 days. 78% and 70% of patients had available data at 24 and 60 
months, respectively. The mean BMI was 23.9 ± 2.2 kg/m2 1 year after surgery and each year after that till 5 years was 24 ± 2, 
24.4 ± 2.6, 25.1 ± 2.7, and 25.5 ± 2.7 kg/m2. Significant improvement in levels of fasting blood glucose, lipid profile, and 
liver enzymes were observed.
Conclusion OAGB for BMI < 35 kg/m2 has significant effects in weight loss, helps remit diabetes and hypertension in the 
majority of cases, improves lipid profile, and has no increased burden of postoperative problems or deficiency in nutritional 
factors rather than what is known and predictable.
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In the most recent International Federation for Surgery of 
Obesity (IFSO) and American Society for Metabolic and 
Bariatric surgery (ASMBS) guidelines, the body mass index 
(BMI) threshold for metabolic bariatric surgery (MBS) has 
been lowered and it is recommended in patients with type 
2 diabetes mellitus (T2DM) and BMI ≥ 30 kg/m2 or indi-
viduals with a BMI of 30–34.9 kg/m2 who do not achieve a 
considerable weight loss or improvement in a list of comor-
bidities using nonsurgical methods [1–7]. Based on the 
supported data, sleeve gastrectomy (SG) and Roux-en-Y 
gastric bypass (RYGB) are among the highly recommended 
procedures [1, 2]. Absolutely evident that these interna-
tional authorities came to conclusion to recommend MBS 
to patients with BMI < 35 kg/m2 grounded on the published 
data by many researchers around the world showing safety, 
efficacy, and sustainability of surgical weight loss over com-
munity weight loss programs before become published in 
guidelines. However, One Anastomosis Gastric Bypass 
(OAGB) as one of the popular MBS procedures has been 
rapidly gaining momentum in recent years [8, 9]; ranking 
third in the list of most frequently performed primary MBS 
worldwide and first in some countries [10]. OAGB shows 
favorable outcomes, including short operative time, low 
perioperative complication rate, significant weight loss, 
and good remission of obesity associated medical problems 
[11–13]. Therefore, OAGB has been approved as a stand-
ard procedure for the treatment of severe obesity with or 
without associated medical problems [8, 9, 12–14]. How-
ever, the safety and efficacy of OAGB for patients with a 
BMI < 35 kg/m2 are still controversial, as there is limited 
evidence reporting OAGB for this group of obesity [15]. 
A large international survey of bariatric surgeons declared 
reversible procedure is more preferable than irreversible 
approaches such as SG; however, they have performed more 
SG and RYGB for adult patients with class I obesity instead 
of OAGB, which may relate to its unknown outcomes in 
this group, being approved as one of the MBS procedures 
by IFSO and ASMBS in recent years, or surgical team’s 
preference [4]. Furthermore, after many years of investiga-
tion and publication, there are still controversial aspects in 
its surgical steps such as pouch size and biliopancreatic limb 
(BPL) length [16–18]. A systematic review with 376 pooled 
patients showed that the safety and metabolic efficacy of 
OAGB for patients with T2DM with BMI < 35kg/m2 is at 
least as good as, if not superior to, SG and RYGB [15]. As 
stated by the systematic review, due to the limited number 
of studies with large samples and long duration, OAGB in 
class I obesity needs more evaluations [15]. Moreover, we 
need to know does OAGB work for patients with class I 
obesity and no obesity-related medical problem who failed 
to lose weight with nonsurgical methods. Therefore, in this 
study, we aim to report our 5-year experience of OAGB in 

patients with BMI < 35 kg/m2 from a high-volume center of 
excellence for MBS with a high referral rate.

Materials and methods

Design and settings

A retrospective study on prospectively collected data was 
conducted on a sample of 182 patients who underwent 
OAGB between 2012 and 2023 and had a 30 ≤ BMI < 35 kg/
m2. Among them, eight secondary conversional OAGB were 
excluded. The indication for MBS in our center was based 
on the available treatment of obesity published by IFSO and 
ASMBS and their following amendments [2, 6–9, 14, 19]. 
The necessary data for the study were obtained from our 
national registry database of obesity surgery (INOSD) [20]. 
Choosing BPL (range, 100–200 cm) was based on the our 
institutional expert panel discussion and final decision by the 
leading surgeon due to lack of international consensus for 
this group and an ongoing debate on the proper BPL length 
for OAGB even for this specific BMI group [4, 16, 17]. All 
patients provided their consent for the surgery and usage of 
their information with perseveration of their personal infor-
mation confidential.

Extracted variables were as follow: age, sex, preoperative 
weight, height, BMI, obesity-associated medical problems 
[i.e. T2DM, hypertension (HTN), hyperlipidemia (HLP), 
obstructive sleep apnea (OSA)] or any other disease found 
during preoperative evaluations (e.g., hypothyroidism, heart-
burn, low back pain, knee pain, and polycystic ovary syn-
drome), available weight and BMI at each post-operative 
visit, and before and after surgery reports of hematologic 
and metabolic factors including blood glucose [fasting as 
FBS and glycosylated hemoglobin; HbA1c), lipid profile 
(including triglyceride (TG), total cholesterol (TC), high- 
and low-density lipoprotein (HDL and LDL, respectively)], 
nutritional status [including albumin (Alb), hemoglobin, and 
important vitamins and minerals (vitamin  B12, folic acid, 
vitamin  D3, ferritin, calcium, and zinc)], liver enzyme [i.e., 
aspartate and alanine aminotransferases (AST and ALT, 
respectively) and alkaline phosphatase (ALK)], uric acid, 
and thyroid stimulating hormone.

Statistical analysis

Quantitative and qualitative variables were expressed as 
mean ± standard deviation (SD) and number (percentage), 
respectively. Each variable checked for normal distribution 
with Q-Q plot and their appropriate tests (Shapiro–Wilk 
or Kolmogorov–Smirnov). The chi-square test was used 
for evaluating the association between nominal variables 
and t test (paired and independent) was used for numerical 
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variables between two groups. A p value less than 0.05 was 
considered significant. Statistical Package for the Social Sci-
ences (SPSS) Statistics for Windows, version 25.0 (SPSS 
Inc., Chicago, USA) was used for all analyses.

Results

Preoperative

In total, 173 patients with class I obesity underwent OAGB 
with 83% female predominance. The mean age and BMI 
before surgery were 41 ± 10 years (range 15 to 70 years) and 
33.4 ± 1.3 kg/m2, respectively. The preoperative character-
istics of included patients are shown in Table 1. At least one 
of the obesity-associated medical problems was found in 88 
(50.5%) of the patients before surgery. For weight loss before 
the surgery, 82 (47.1%), 125 (71.8%), and 11 (6.3%) patients 
experienced community weight loss programs including 
exercising, dieting, and taking different medications twice 
or more, respectively.

Perioperative

The duration of surgery and length of hospital stay were 
60.7 ± 7.4 min and 1.3 ± 1.4 days, respectively with no sig-
nificant difference when separated the groups based on their 
baseline obesity-associated medical problems. Only two 
patients had intraoperative complications including small 
bowel perforation and bleeding from spleen injury (one 

patient for each complication), which were managed accord-
ingly by in-situ repair. In addition, eight patients required 
ICU care based on the anesthesiologist’s opinion.

Postoperative problems

During the 30-day post-operative period, no death was 
recorded; however, four patients (2.3%) experienced bleed-
ing. Two patients had intraluminal bleeding that were man-
aged conservatively, while two patients had extraluminal 
bleeding (from staple line) and required laparoscopy. One 
patient was admitted due to diabetic ketoacidosis and one 
patient had leak that were addressed accordingly through 
laparoscopy. One patient underwent cholecystectomy due 
to gallstones and cholecystitis.

Weight loss outcomes

The number of eligible patients for each postoperative fol-
low-up visit and the percentage of them with available data, 
with mean BMI and weight loss are provided in Table 2. Our 
follow up rate was 78% and 70% in 24 and 60 months after 
surgery, respectively. The trends of %TWL and %EWL of 
patients in 5 years in total population are shown in Figs. 1 
and 2. The peak of all weight-change variables is at 12- and 
18-month after surgery. %TWL reached the peak of 28% at 
12 and 18 months after the operation and %EWL reached 
near 100% at 6-month and was maintained > 100% between 
9 and 48 month after surgery. During the study period, three 
patients had BMI < 18.5 kg/m2 diagnosed at 12, 18, and 36 
months after surgery and had BPL of 200, 140, and 110 cm, 
respectively. Only the last one required partial reversal (gas-
trogastrostomy) due to excessive weight loss (BMI = 18.2 
kg/m2, %EWL = 218.1, and %TWL = 40.8), resistance to 
nutritional therapy, and personal preference (fear of more 
weight loss). The mean BMI between diabetic vs. non-dia-
betic patients was not significant in any of the postopera-
tive evaluations except at one- and 12-month (p = 0.02 and 
0.04, respectively). The BPL was categorized to 100–150 cm 
(n = 133) and 150–200 cm (n = 30) and no significant differ-
ence in %EWL and %TWL was found except at 18-month 
for both variables and at 36-month for %TWL (Table 3).

Nutritional outcomes

Reports of blood sample results are in Table 4. The mean 
Alb in patients did not decrease significantly after the oper-
ation. However, one patient in 12-month and one patient 
in 24-month with respective BPL of 130 and 180 cm had 
Alb < 3.5 g/dL, which were evaluated for liver failure with 
additional blood tests (INR and bilirubin levels, which were 
normal) and managed with supplemental protein and total 
parental nutrition. No further drop was recorded. Among 

Table 1  Preoperative characteristics of patients with BMI < 35 kg/m2 
who underwent OAGB

BMI body mass index, HLP hyperlipidemia, HTN hypertension, 
NFLD non-alcoholic fatty liver disease, OAGB one anastomosis gas-
tric bypass, OSA obstructive sleep apnea, PCOS Polycystic ovary 
syndrome, T2DM type 2 diabetes mellitus

Variables n = 173

Sex (F), n (%) 144 (83.2)
Age, year 41.1 ± 10.5
BMI, kg/m2 33.4 ± 1.27
Weight, kg 91.69 ± 9.6
T2DM, n (%) 54 (31.2)
HTN, n (%) 25 (14.5)
HLP, n (%) 56 (32.4)
NAFLD, n (%) 139 (82.7)
Hypothyroidism, n (%) 31 (17.9)
OSA, n (%) 9 (5.2)
Heartburn, n (%) 29 (16.8)
Low back pain, n (%) 74 (42.8)
Knee pain, n (%) 68 (39.3)
PCOS, n (%) 11 (6.4)
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women, 88.7% had hemoglobin more than 12 g/dL before 
surgery, and the hemoglobin of 27.9%, 24.1%, and 29.4% 
of them dropped below 12 g/dL at 6, 12, and 24 months 
after the surgery with no statistical significance. A full work-
up panel for anemia was conducted for all and no patients 
diagnosed having microcytic anemia due to deficiency in 
iron or megaloblastic anemia due to vitamin  B12 or folic 
acid deficiency. Although we prescribed multi-vitamin and 
mineral supplement, this decrease in Hb level was remained 

unknown change after OAGB. The average levels of vita-
min  B12 and vitamin  D3 increased significantly after surgery, 
which is attributed to the administration of supplements after 
surgery.

Remission of obesity associated medical problems

Based on the available data in our registry, the mean levels 
of fasting blood glucose, HbA1c, and lipid profile except 
HDL reduced up to 2 years after the OAGB (Table 4). The 
difference in HbA1c level in 2-year and HDL in 6- and 
12-month after surgery were not statistically significant with 
their preoperative values. Regardless of the missed cases in 
follow-up, a significant improvement was observed at 6 and 

Table 2  The number of patients 
available at each postoperative 
visit, with the mean BMI 
and lost weight (all data are 
presented in mean and standard 
deviation)

BMI: body mass index, EWL: excess weight loss, TWL: total weight loss

Month 
after 
OAGB

Eligible 
patients, n

Followed up 
patients, n (%)

Lost weight, kg BMI, kg/m2 TWL (%) EWL (%)

1 173 167 (96.53) 9.41 ± 3.44 29.99 ± 1.62 10.22 ± 3.37 41.49 ± 15.07
3 173 146 (84.39) 18.03 ± 5.29 26.9 ± 1.83 19.58 ± 4.69 78.8 ± 20.76
6 159 138 (86.79) 22.67 ± 5.84 25.14 ± 2.05 24.81 ± 5.73 99.74 ± 25.36
9 150 128 (85.33) 25.17 ± 6.27 24.21 ± 2.12 27.55 ± 6.07 110.96 ± 26.97
12 144 116 (80.56) 26.01 ± 6.43 23.89 ± 2.22 28.47 ± 6.5 114.67 ± 28.07
18 120 103 (85.83) 25.64 ± 8.02 23.88 ± 2.89 28.32 ± 8.67 114.59 ± 35.5
24 114 89 (78.07) 25.3 ± 7.27 24.00 ± 2.56 27.88 ± 7.74 113.17 ± 32.38
36 86 54 (62.79) 24.27 ± 6.91 24.41 ± 2.65 26.75 ± 7.62 108.75 ± 32.98
48 60 42 (70) 22.76 ± 6.72 25.06 ± 2.69 25.14 ± 7.51 101.24 ± 34.16
60 50 35 (70) 22.06 ± 8.34 25.52 ± 2.77 23.85 ± 8.68 94.5 ± 37.64

Fig. 1  The trend of percentage of total weight loss (%TWL) from 1 to 
60 months period of the study

Fig. 2  The trend of percentage of excess weight loss (%EWL) from 1 
to 60 months period of the study

Table 3  Comparing two biliopancreatic limb lengths between groups

EWL excess weight loss, TWL total weight loss
*p = 0.009; **p = 0.04; ***p = 0.03

Month 100–150 cm (n = 133)  > 150 cm (n = 30)

6
 %TWL 24.79 ± 5.7 24.88 ± 5.94
 %EWL 100.29 ± 25.13 97.37 ± 24.36

12
 %TWL 27.68 ± 6.52 29.64 ± 6.25
 %EWL 112.89 ± 29.42 115.69 ± 23.22

18
 %TWL 27.14 ± 9.41 30.08 ± 6.82*
 %EWL 111.49 ± 39.4 117.35 ± 24.81**

24
 %TWL 26.81 ± 7.96 29.5 ± 7.7
 %EWL 111.48 ± 35.34 114.16 ± 28.13

36
 %TWL 24.88 ± 7.59 27.17 ± 6.69***
 %EWL 107.6 ± 37.96 104.75 ± 25.76
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12 months after surgery in patients who had pre-existing 
obesity-associated medical disease (Table 5).

Discussion

The findings of this study as the first large study from a sin-
gle center indicate that OAGB is an acceptable MBS proce-
dure for patients with class I obesity (BMI < 35 kg/m2) with 
substantial and sustainable weight loss during 5 years, has a 
noticeable rate of resolution in associated medical problems 
such as T2DM, HTN, and HLP, with no increased burden 
in either postoperative complications or serious change in 
the blood level of micronutrients, minerals, and vitamins 

rather than what is expected or know from previous reports. 
It seems that the outcomes of OAGB in this class are simi-
lar to what have been reported for this group with diabetes 
in the recent systematic review [15] and agreed on in the 
group with BMI > 35 kg/m2 [8, 9, 11, 14, 17, 21]. Further-
more, although not recommended by the current guidelines, 
patients without any obesity associated medical problems 
who failed to lose weight nonsurgically before operation 
may benefit from OAGB to return to the normal BMI range.

Previous comparisons between OAGB vs. SG or RYGB 
on BMI ≥ 35 kg/m2 revealed that this procedure brings a 
significant and long-lasting weight loss, has high rates of 
remission in obesity associated medical problems, and 
has an acceptable and predictable profile of postoperative 

Table 4  Nutritional factors of patients before and in 6, 12, and 24 months after OAGB

ALT alanine aminotransferase, ALK alkaline phosphatase, AST aspartate aminotransferase, FBS fasting blood sugar, HDL high density lipopro-
tein, LDL low density lipoprotein, TC total cholesterol, TG triglycerides, TSH thyroid stimulating hormone

Variables Preoperative 6-month p 12-month p 24-months p

FBS (mg/dL) 130.63 ± 63.28 102.23 ± 25.04  < 0.001 94.52 ± 23.28  < 0.001 99.53 ± 16.47 0.008
HbA1c 6.55 ± 1.97 5.7 ± 1.06  < 0.001 5.74 ± 1.05  < 0.001 5.49 ± 1.02 0.080
TC (mg/dL) 192.69 ± 52.07 177.98 ± 39.32  < 0.001 162.24 ± 41.17  < 0.001 170.05 ± 32.29 0.001
LDL (mg/dL) 112.98 ± 40.94 102.7 ± 37.55 0.002 86.66 ± 30.9  < 0.001 96.95 ± 25.8 0.006
HDL (mg/dL) 46.29 ± 12.09 48.12 ± 13.7 0.394 51.64 ± 16.42 0.541 49.85 ± 8.71 0.002
TG (mg/dL) 185.63 ± 107.48 126.05 ± 64.23  < 0.001 120.82 ± 67.32  < 0.001 103.1 ± 46.73  < 0.001
Hemoglobin (g/dL) 13.79 ± 1.49 12.87 ± 1.4  < 0.001 12.72 ± 1.48  < 0.001 12.44 ± 1.26 0.001
Ferritin (ng/mL) 79.61 ± 88.94 73.64 ± 70.89 0.875 48.35 ± 68.79 0.196 49.84 ± 51.9 0.012
Vitamin  B12 (pg/mL) 435.83 ± 295.61 679.47 ± 545.57  < 0.001 618.96 ± 513.2 0.040 353.11 ± 184.71 0.301
Folic acid (ng/mL) 15.19 ± 49.33 17.17 ± 12.65 0.003 15.65 ± 6.58 0.113 14.68 ± 4.38 0.009
Vitamin  D3 (ng/mL) 29.64 ± 15.18 40.45 ± 15.32  < 0.001 40.78 ± 12.7 0.001 38.01 ± 20.79 0.714
Zinc (mcg/dL) 86.5 ± 15.7 85.19 ± 15.86 0.660 85.2 ± 15.94 0.940 88.74 ± 14.51 0.587
Calcium (mg/dL) 9.98 ± 6.79 9.45 ± 1.07 0.330 9.21 ± 0.49 0.936 9.23 ± 0.39 0.611
ALT (U/L) 32.16 ± 26.52 19.39 ± 10.33  < 0.001 26.25 ± 24.8 0.529 22.76 ± 10.14 0.108
AST (U/L) 24.55 ± 14.1 20.04 ± 8.02 0.001 21.77 ± 10.77 0.696 23.5 ± 11.24 0.364
ALK (U/L) 173.2 ± 58.77 186.49 ± 71.14 0.057 179.17 ± 62.03 0.551 150.15 ± 59.76 0.316
Albumin (g/dL) 4.44 ± 0.38 4.39 ± 0.37 0.092 4.28 ± 0.39 0.069 4.25 ± 0.44 0.162
Uric acid (mg/dL) 4.81 ± 1.33 4.37 ± 1.14 0.032 3.97 ± 1.22  < 0.001 3.9 ± 1.33  < 0.001
TSH (mIU/L) 2.42 ± 1.47 2.11 ± 1.61 0.142 2.32 ± 2.05 0.959 4.47 ± 8.1 0.394

Table 5  Status of obesity associated medical disease before and 6 and 12 months after OAGB with available data at follow-up

HLP hyperlipidemia, HTN hypertension, OSA obstructive sleep apnea, T2DM type 2 diabetes mellitus

Condition Before 
surgery, n

Remission at 6-month, n Remission at 12-month, n

Available at 
follow-up

Partial Complete No change p Available at 
follow-up

Partial Complete No change p

HTN 25 16 3 11 2  < 0.001 11 4 6 1  < 0.001
T2DM 54 43 20 22 1  < 0.001 38 15 21 2  < 0.001
OSA 9 7 1 6 0  < 0.001 6 0 6 0  < 0.001
HLP 56 23 7 16 0  < 0.001 19 6 13 0  < 0.001
Heartburn 29 17 2 14 1  < 0.001 13 6 5 2  < 0.001



3945Surgical Endoscopy (2024) 38:3940–3947 

complications similar to RYGB with no increased burden of 
malnutrition or serious problems [11]. In the next step, as the 
MBS recommendation moved from class II obesity to class 
I, more data from different area of the world is needed [1, 4, 
15, 22]. As recommended by the latest IFSO and ASMBS 
guidelines, surgical weight loss is highly recommended in 
patients with BMI < 35 kg/m2 after a full discussion of all 
the pros and cons especially when non-surgical manage-
ments have failed or one of the obesity-associated medical 
problems mostly T2DM has occurred [1–3]. As reported in 
these guidelines, there is accumulated evidence regarding 
the usage of other more well-known MBS procedures rather 
than OAGB due to being one of the new MBS procedures 
and lack of sufficient evidence on its long-term safety and 
efficacy [1]. However, OAGB has been gaining more atten-
tion and IFSO and ASMBS have reported their own state-
ment for this type of MBS [8, 9].

Lastly, the systematic review of 9 studies with 376 OAGB 
candidates with BMI ≤ 35 kg/m2 (ranging from 18 to 35 kg/
m2) and T2DM and postoperative follow-up period rang-
ing from 6–84 months revealed that at 12 months, BMI 
decreased to 23.8 kg/m2, ranging 21.2–25.4 kg/m2 from dif-
ferent studies [15]. However, (1) all of these researches were 
conducted on the diabetic population and no study evaluated 
the safety and efficacy of OAGB for class I obesity without 
associated medical problems who fail to lose weight non-
surgically as we did, (2) they were different in their sample 
size; only two studies had more than 100 patients, (3) most 
of them are from East Asia where their ethnicity affects the 
classification of normal BMI range and obesity, (4) defi-
nition of T2DM varied between studies, (5) preoperative 
BMI level had a wide range; patients with BMI < 25 kg/m2 
were included in some studies, (6) OAGB’s surgical tech-
nique was different and unclear in some reports; BPL was 
between 100–200 cm, and (7) duration of follow-up was 
not enough in most studies; only four of them reported to 
have ≥ 3 years of postoperative visit. In our total popula-
tion, the mean BMI reached 23.9 kg/m2 at the 12-month 
follow-up, which is similar to the systematic review and in 
line with some prior investigations [21–26]. The difference 
with other experiments could be related to the preoperative 
BMI, gastric pouch volume, and BPL length [27–30]. The 
lowest BMI was observed at 12 and 18 months, which also 
reported by Kular et al. [25]. The association between pre-
operative BMI level, BPL length, and weight loss after sur-
gery is a complicated dilemma [16, 17], especially for class 
I obesity in which there is a fear of excessive weight loss 
and reaching to BMI < 18.5 kg/m2 [15]. There are reports of 
insidious malnutrition refractory to medical treatments and 
acute liver failure in cases with BMI > 35 kg/m2 and BPL 
of 200 cm and standard gastric pouch, which necessitated 
reversing the procedure [31]; however, the most routine and 
safe BPL is around 150 cm in class II obesity [16] but no 

consensus has been reached for class I obesity [4, 15]. The 
mean BPL length of the previous studies is around 150 cm 
(median: 120 cm), which was declared to be safe by the 
authors too [15]. Except for one study on 11 patients, which 
used the step-wise increase in BPL from 100 to 150 cm 
with an increase in BMI [29], two studies with 117 patients 
performed the OAGB with BPL of 200 cm [23, 24]. An 
increase in the length of the bypassed intestine from 100 to 
200 cm did not help remitting more diabetic patients though 
increased the number of anemic patients and to compen-
sate for the amount of BPL length, Kim et al. increased the 
pouch size causing more cases to have marginal ulcer [23, 
24]. It has to be mentioned that the %EWL in our study was 
reached to near 100% at 6 months and maintained > 100% 
in 9–48 months after surgery. Although three patients had 
BMI < 18.5 kg/m2, one patient with BPL of 110 cm needed 
reattaching the remnant stomach and gastric pouch due to 
%EWL > 200, resistance to nutritional supplements, and 
her preference. At 12- and 24-month follow-up, only two 
patients had benign low levels of albumin responsive to 
medical treatment and unrelated to BPL lengths (i.e., 130 
and 180 cm). Three and one patients in Kular et al. study 
with BPL of 150 cm for all candidates faced low BMI and 
Alb after surgery, respectively [25]. No other study in this 
subject reported these events in their patients, which could 
be underestimated by not following for sufficient amount of 
time, not including enough sample size, or not testing the 
blood for this variable. Regardless of the fact that we have 
not yet reached to a consensus on a safe BPL in OAGB for 
class I obesity and the patient with BPL = 200 cm reached 
to the BMI < 18.5 kg/m2 sooner than others, these are indi-
cating that excessive weight loss may not solely relate to 
BPL and formulas like %EWL as an indicator to track the 
amount of weight loss after surgery may not work for class 
I the same it does for class II obesity; we recommend using 
%TWL instead.

Most patients with obesity associated medical problems 
experience remission within 6–12 months after surgery. 
The overall complete and partial remission of T2DM was 
reported to be 75.5% and 10.3%, respectively from different 
studies [15]. Based on our available data at 6- and 12-month 
follow-up, T2DM remission rates were 77.7% and 66.7%, 
respectively. Similar to our findings, OAGB in patients 
with T2DM and BMI < 35 kg/m2 improved HTN and all 
metabolic parameters including lipid profile in previous 
publications. Except for one patient in Lee et al. study [32], 
mortality was 0% similar to our population; however, the 
risk of anemia was 4.7% [15, 23, 26]. Although Hb level 
was decreased in our patients too and some of them were 
diagnosed as having anemia based on the reference level of 
12 mg/dl, they were successfully managed on conservative 
management with multi-vitamin plus mineral supplement. 
Although life-long daily multivitamin consumption is one 
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of our routine postoperative protocols, this decrease in Hb 
level in some patients had no explanation, which needs more 
investigation.

OAGB is not without risks and limitations. Although 
no serious problem was found in our patients during this 
follow-up, some potential complications of OAGB such as 
GERD, bile gastritis, anastomotic ulcer, internal hernia, 
malnutrition, liver failure and mineral-vitamin deficiencies 
are reported in the literature [4, 11, 15, 21, 23, 24, 26, 32, 
33]. Some of these complications may require reoperation, 
conversion to RYGB, reversing the whole OAGB, or life-
long supplementation. Moreover, OAGB may not be suitable 
for all BMI < 35 kg/m2 with and without obesity-associated 
medical disease, as some factors such as life-style, com-
pliance with dietary and exercise recommendations, traits 
of psychological problems, number and types of previous 
attempts to lose weight, diabetes duration, insulin use, and 
glycemic control may affect the outcomes of the surgery. 
Therefore, OAGB should be carefully considered and indi-
vidualized for each patient, taking into account the benefits 
and risks, the patient's preferences and expectations, and 
the availability and expertise of the surgical team [1, 2, 8, 
9, 15, 34, 35].

To state the limitations of this ongoing study which 
mandate to interpret the results cautiously are related to our 
sample size, retrospective single center nature, lack of an 
unanimous length for BPL in this specific BMI group, and 
lack of data from some patients that have been missed during 
the follow-up period.

Conclusion

OAGB for BMI < 35 kg/m2 (class I obesity) with or with-
out obesity-associated medical problems has significant and 
sustainable effects in losing weight with a peak effect at 12 
and 18 months, helps to remit T2DM and HTN in a major-
ity of cases, improving lipid profile, and has no increased 
burden of postoperative problems or deficiency in nutritional 
factors, minerals, or vitamins rather than what is expected 
and known from previous investigation except for a risk of 
excessive weight loss apparently unrelated to BPL length, 
decrease in Hb and Alb not be reached to a dangerous lev-
els or become symptomatic necessitating to put all patients 
under surveillance with regular checking of different vari-
ables in their blood after surgery at least for 24 months in 
order not to risk malnutrition or liver failure.
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