The effect of longitudinal gastric resection in morbid obesity surgery on the

course of insulin-dependent diabetes and gastroesophageal reflux disease

Abstract

Longitudinal resection of the stomach is a relatively new type of gastroplasty
within the framework of bariatric surgery, which is gaining popularity worldwide
today not only as a method of getting rid of excess subcutaneous fat, but also from
a range of serious chronic diseases together. The potential of longitudinal gastric
resection turned out to be promising, and if the first performed longitudinal gastric
resection in 1988 was only a restrictive stage of biliopancreotic bypass surgery,
then since the 2000s, laparoscopic longitudinal resection has been started as a
deliberately first stage in patients with morbid obesity with high operational risk.
To date, longitudinal gastric resection has become increasingly used in particularly
difficult cases in the form of independent surgical intervention, for example, in the
elderly, teenagers, people with cirrhosis of the liver and other severe pathologies.
At the initial stages of the formation of this type of treatment, different surgeons
did not have a common opinion on many issues related to the technique of this
operation. And therefore, to date, the data on the longitudinal resection of the
stomach of many years ago are contradictory. They do not create a holistic view of
the effectiveness of surgical intervention, especially in the long term. According to
IFSO data, in 2012, longitudinal gastric resection accounted for 27.8% of all
bariatric operations, which even then overtook the gastric banding operation in
terms of the number of operations. Over the past 20 years, a little more than 250
thousand such operations have been performed worldwide, and the frequency of

performing longitudinal gastric resection increases every year.
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Introduction

To date, a lot of data has been collected on the results of the effects of
longitudinal gastric resection on the body not only in the postoperative period, but
also in the long term on the entire body as a whole, despite the fact that many
sources are contradictory due to the lack of a unified technique [1]. However,
regardless of the path of this surgical intervention, a common link plays an
important role in these results — the characteristics of the patient contingent.
Despite the fact that the initial data on this cohort of patients may vary greatly for
each surgical group, it should be remembered that the results may be different due
to the high body mass index and concomitant pathologies [1-3].

The data on the long-term results of longitudinal gastric resection are even
less systematized, considering that the first operations were performed only 20
years ago, and their serial execution began 10-15 years ago in conditions of
different opinions of surgeons regarding the understanding of indications for
longitudinal gastric resection and technique. The results of some individual mid-

term studies and meta-analysis are presented in Table 1.

Table 1. Excess weight loss (YEWL) after longitudinal gastric resection

Research Number of Observation %EWL
patients period, months

Hamoui 118 24 47,3

Himpens 40 36 66

Lee et al. 216 24 59

Nocca 163 24 61,5

Ou Yang 138 24 46

Uglioni 41 36 60
Meta-analysis of Stacy | 2570 3-60 33-85 (av. 55,4)

Santoro cites data from 8 years of experience of longitudinal gastric
resection as an independent operation with %AVL of 84.55 and 50% after 12
months, 5 and 6 years, respectively. Arias reports 68% EWL after 24 months and

claims that these results are no worse than with other bariatric surgeries. Himpens



presented 6-year results of longitudinal gastric resection. %EWL after 3 years was
77.5%, and after 6 years - 53.3%. Despite some weight recovery, as well as the
presence of gastroesophageal reflux in a certain percentage, patients were satisfied

with the results of therapy [4-7].

1. Results of longitudinal gastric resection in patients with morbid
obesity

From 2003 to 2012, in the company "Center for Endosurgery and
Lithotripsy" (Moscow, Russia), gastric longitudinal resection was performed in
161 patients aged 16 to 65 years (average age 38.5 years) [8, 9]. The average body
weight of patients was 116.5+21.1 kg, the average body mass index was 41.3£7.8
kg/m2. Longitudinal resection of the stomach via laparotomy was performed in 25
patients (15.5%). As a rule, these were persons in whom longitudinal gastric
resection was performed with abdominoplasty or herniation at the same time [10].

From observations, a significant factor is the low mortality of patients: there
were no cases of postoperative hospital mortality, with the exception of one patient
who died 6 months after longitudinal gastric resection from an acute heart attack.
A decrease in body weight was observed in 100% of patients. To evaluate the
results in terms of weight loss, the percentage of excess body weight loss (Yo EWL)
was estimated, determined by the formula:

%EWL = (Win — Wa) / (Wi, — Wig) * 100%,

where W, is the actual body weight, Wj, - initial body weight, W4 - ideal
body weight, determined by the Metropolitan Life Insurance Company (1983).

The effectiveness of longitudinal gastric resection in terms of reducing
excess body weight is presented below according to the works of Y.l.Yushkov
[11], which consisted in monitoring patients for 4 years after longitudinal gastric

resection (Figure 1):
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Figure 1. Percentage of excess body weight loss (YeEWL) after longitudinal

gastric resection during follow-up up to 4 years (according to Y.l.Yushkov)

From the analysis of scientific data, it follows that stabilization of body
weight occurs approximately 12 months after surgery in almost all patients. The
maximum loss of excess body weight in 47 patients who had body weight
stabilization was 76.4%, in the final follow-up period in this group, %EWL was
69.9. The rate of excess body weight loss also varies from 50 to 70% of the initial
weight for 12 months, however, cases of extremely rapid weight loss after
longitudinal gastric resection have become increasingly recorded (2020-2021). A
case of longitudinal gastric resection was registered in March 2021, when the
patient lost 120% of the planned body weight loss within 6 months after surgery
(but it is necessary to take into account the fact of repeated longitudinal gastric
resection on the second day after the first operation due to suture failure and
prolonged postoperative recovery) [12-15].

In the long term, after longitudinal resection of the stomach, almost 7% of
patients have the appearance of gastroesophageal reflux disease, which required

prolonged treatment with proton pump inhibitors, 4.5% have cholelithiasis [16].



2. Laparoscopic longitudinal gastric resection with double transit in
the treatment of obesity in combination with insulin-dependent diabetes and
gastroesophageal reflux disease

According to WHO, more than 300 million people in the world suffer from
diabetes and every year there are more and more patients. 90% of people have
excess body weight, which is the main cause of diabetes. The advantage of
longitudinal gastric resection is its effectiveness in mild forms of type 2 diabetes
mellitus and moderate manifestations of dyslipidemia [17].

According to V.V.Anishchenko, laparoscopic longitudinal resection of the
stomach with double transit is an effective operation for the treatment of patients
with obesity, type Il diabetes mellitus and gastroesophageal reflux. The
pronounced antimetabolic result of the operation in combination with the antireflux
effect gives encouraging results, however, a small sample of patients and the
absence of long-term observations certainly determines the need for further study
of this phenomenon [18].

V.V.Fedenko published the results of his work in which he analyzed the
effectiveness of laparoscopic sleeve resection of the stomach and laparoscopic
gastric bypass surgery in patients with type 2 diabetes mellitus and impaired
glucose tolerance [19-21]. After that, he and his team concluded that performing
bariatric surgical interventions in patients with obesity and associated carbohydrate
metabolism disorders, as in the scope of bariatric operations, is highly effective
and safe. Indications for the use of a particular technique can be determined
individually, taking into account the severity of the associated pathology and the
expected results of surgical treatment. This conclusion was confirmed based on a
comparative analysis of the results of laparoscopic sleeve resection of the stomach
in the proposed antireflux modification (183 operations) and laparoscopic gastric
bypass (37 operations), where the frequency of postoperative complications was
4.37 and 10.81% (p>0.05). 12 months after the operation, the loss of excess body
weight was equal to 69.9+31.5 and 73.7+£42.9% (p>0.05). The proportion of

patients with complete remission of carbohydrate metabolism disorders was 83.1



and 75.7% (p>0.05), respectively. 18 months after surgery, differences in the loss
of excess body weight became statistically significant in favor of gastric bypass
surgery (76.2% vs. 86.3%, p<0.05).

Conclusion

Bariatric surgery, in particular gastric longitudinal resection, is an effective
method of treating patients with morbid obesity. Despite the high risk of this
operation, its technique is being improved every year, and helps patients not only
in the fight against excess body weight, but also with diseases such as type 2
diabetes mellitus, gastroesophageal reflux disease, dyslipedemia, which confirms a
large array of data accumulated over more than 20 years of existence of this type of

operation.

References

1. Gubanova M.A., Pohilko A.D., Ponarina N.N., Nagapetova A.G.,
Baklanova O.A. Posthuman in Global Information Society. Revista Inclusiones,
2020, 7 (4), 362-368

2. Spiegel HU, Skawran S. From longitudinal gastric resection to sleeve
gastrectomy-revival of a previously established surgical procedure. J Gastrointest
Surg. 2011 Jan;15(1):219-28. doi: 10.1007/s11605-010-1293-9.

3. Rzhepakovsky 1., Siddiqui S.A., Avanesyan S., Benlidayi M., Dhingra
K., Dolgalev A., Enukashvily N., Fritsch T., Heinz V., Kochergin S., Nagdalian
A., Sizonenko M., Timchenko L., Vukovic M., Piskov S., Grimm W-D. Anti-
arthritic effect of chicken embryo tissue hydrolyzate against adjuvant arthritis in
rats (X- ray microtomographic and histopathological analysis). Food Science &
Nutrition 2021, 00:1-22. https://doi.org/10.1002/fsn3.2529

4, Mechanick JI, Apovian C, Brethauer S, Garvey WT, Joffe AM, Kim J,
Kushner RF, Lindquist R, Pessah-Pollack R, Seger J, Urman RD, Adams S, Cleek
JB, Correa R, Figaro MK, Flanders K, Grams J, Hurley DL, Kothari S, Seger MV,
Still CD. CLINICAL PRACTICE GUIDELINES FOR THE PERIOPERATIVE



NUTRITION, METABOLIC, AND NONSURGICAL SUPPORT OF PATIENTS
UNDERGOING BARIATRIC PROCEDURES - 2019 UPDATE:
COSPONSORED BY AMERICAN ASSOCIATION OF CLINICAL
ENDOCRINOLOGISTS/AMERICAN COLLEGE OF ENDOCRINOLOGY, THE
OBESITY SOCIETY, AMERICAN SOCIETY FOR METABOLIC &
BARIATRIC SURGERY, OBESITY MEDICINE ASSOCIATION, AND
AMERICAN SOCIETY OF ANESTHESIOLOGISTS - EXECUTIVE SUMMARY.
Endocr Pract. 2019 Dec;25(12):1346-1359. doi: 10.4158/GL-2019-0406.

5. Schulman AR, Thompson CC. Complications of Bariatric Surgery:
What You Can Expect to See in Your Gl Practice. Am J Gastroenterol. 2017
Nov;112(11):1640-1655. doi: 10.1038/ajg.2017.241.

6. Thorell A, MacCormick AD, Awad S, Reynolds N, Roulin D,
Demartines N, Vignaud M, Alvarez A, Singh PM, Lobo DN. Guidelines for
Perioperative Care in Bariatric Surgery: Enhanced Recovery After Surgery
(ERAS) Society Recommendations. World J Surg. 2016 Sep;40(9):2065-83. doi:
10.1007/s00268-016-3492-3.

7. Alhamdani A, Wilson M, Jones T, Taqvi L, Gonsalves P, Boyle M,
Mahawar K, Balupuri S, Small PK. Laparoscopic adjustable gastric banding: a 10-
year single-centre experience of 575 cases with weight loss following surgery.
Obes Surg. 2012 Jul;22(7):1029-38. doi: 10.1007/s11695-012-0645-9.

8. Christ-Crain M, Stoeckli R, Ernst A, Morgenthaler NG, Bilz S,
Korbonits M, Struck J, Bergmann A, Miller B, Keller U. Effect of gastric bypass
and gastric banding on proneurotensin levels in morbidly obese patients. J Clin
Endocrinol Metab. 2006 Sep;91(9):3544-7. doi: 10.1210/jc.2006-0256

9. Eid I, Birch DW, Sharma AM, Sherman V, Karmali S. Complications
associated with adjustable gastric banding for morbid obesity: a surgeon's guides.
Can J Surg. 2011 Feb;54(1):61-6. doi: 10.1503/cjs.015709.

10. Yildiz BD, Bostanoglu A, Sonisik M, Bostanoglu S, Hamamci EO,
Avsar MF. Long term efficacy of laparoscopic adjustable gastric banding--
retrospective analysis. Adv Clin Exp Med. 2012 Sep-Oct;21(5):615-9.



11. Hady HR, Dadan J, Sotdatow M, Ladny RJ, Gotaszewski P,
Wroblewski E, Dabrowski A. Complications after laparoscopic gastric banding in
own material. Wideochir Inne Tech Maloinwazyjne. 2012 Aug;7(3):166-74. doi:
10.5114/wiitm.2011.27605.

12.  Ahluwalia JS, Kuo HC, Chang PC, Sun PL, Hung KC, Huang CK.
Standardized Technique of Laparoscopic Adjustable Gastric Banded Plication with
4-Year Results. Obes Surg. 2015 Sep;25(9):1756-7. doi: 10.1007/s11695-015-
1756-X.

13. Maslova, A. Y., Tskaeva, A. A., Ashurova, Z. A., Abazova, A.,
Ismailov, M. M., Ismailova, M. M., Baklanov, I. S., Mishvelov, A. E., Povetkin, S.
N. and Baklanova, O. A. (2021) “Study of the effect of Baricitinib on the Course of
COVID-19”, Journal of Pharmaceutical Research International, 33(35A), pp. 204-
213. doi: 10.9734/jpri/2021/v33i35A31890

14. Bardaro SJ, Gagner M, Consten E, Inabnet WB, Herron D, Dakin G,
Pomp A. Routine cholecystectomy during laparoscopic biliopancreatic diversion
with duodenal switch is not necessary. Surg Obes Relat Dis. 2007 Sep-
Oct;3(5):549-53. doi: 10.1016/j.soard.2007.05.007.

15.  Spector D, Shikora S. Neuro-modulation and bariatric surgery for type
2 diabetes mellitus. Int J Clin Pract Suppl. 2010 Feb;(166):53-8. doi:
10.1111/j.1742-1241.2009.02279.X.

16.  Ayivi RD., Ibrahim SA., Colleran HL., Silva RC., Williams LL.,
Galanakis CM., Fidan H. Tomovska J., Siddiqui SA. COVID-19: human immune
response and the influence of food ingredients and active compounds. Bioactive
Compounds in Health and Disease. 2021; 4(6): 100-148. DOI:
https://www.doi.org/10.31989/bchd.v4i6.802

17. Tabrizian P, Nguyen SQ, Divino CM. Laparoscopic management and

longterm outcomes of gastrointestinal stromal tumors. J Am Coll Surg. 2009
Jan;208(1):80-6. doi: 10.1016/j.jamcollsurg.2008.08.028. Epub 2008 Oct 31.
18. Titov SE, Anishchenko VV, Poloz TL, Veryaskina YA, Arkhipova

AA, Ustinov SN. [Differential diagnostics of gastric cancer and precancerous


https://www.doi.org/10.31989/bchd.v4i6.802

changes of the gastric mucosa using analysis of expression of six microRNAS.].
Klin Lab Diagn. 2020;65(2):131-136. Russian. doi: 10.18821/0869-2084-2020-65-
2-131-136.

19. Evdoshenko VV, Fedenko VV, Bordan NS, Matveev NL, Tsepkovsky
AS. Zheludochnoe shuntirovanie s odnim anastomozom na korotkoi petle [One-
anastomosis gastric bypass with a short limb]. Khirurgiia (Moscow). 2020;(11):37-
47. Russian. doi: 10.17116/hirurgia202011137.

20. Gussaova SS, Bobkova IN, Yashkov YI, Bordan NS, Stavrovskaya
EV, Bekuzarov DK, Evdoshenko VV, Fedenko VV, Malykhina Al, Struve AV.
[Changes in metabolic parameters and glomerular filtration rate in patients with
morbid obesity after bariatric surgery]. Ter Arkh. 2020 Jul 9;92(6):53-59. Russian.
doi: 10.26442/00403660.2020.06.000674.

21. Emelianov SI, Fedenko VYV, Barsegian AA. Povrezhdeniia
dvenadtsatiperstnoi kishki v laparoskopicheskoi khirurgii [Injuries of the
duodenum during laparoscopic surgery]. Khirurgiia (Moscow). 2001;(5):47.

Russian.



