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liver vessels, a significant raise in the blood flow rate in the portal vein and an increase in the blood flow rate in
the hepatic veins were revealed. In patients with CHD comorbid with NAFLD, an imbalance of adipocytokines was
revealed: a decline in the concentration of adiponectin, an raise in the level of resistin, and a decline in the ratio of
adiponectin to resistin, in comparison with the control group and with patients with CHD without liver pathology.
A significant increasing in the serum level of ADMA and CRP in patients with CHD with poor ventricle pathology
indicates the presence of ED against the background of activation of systemic inflammation, which may have a
pathogenetic significance in the development and progression of CHD in the presence of comorbidity with NAFLD.
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Bariatric surgery is the most effective method of treatment for obesity and related metabolic disorders. Bariatric
surgery leads to a sustainable loss of excess body weight and compensation for comorbidities associated with obe-
sity, primarily type 2 diabetes and cardiovascular diseases, which generally leads to a reduction in mortality. Given
the growing interest in bariatric surgery, the diagnosis and surgical correction of complications after revisional op-
erations remains an urgent challenge for surgeons, especially in the context of overweight relapse. One of the most
serious and potentially life-threatening complications for patients is a strangulated internal hernia.

The surgical approach to the correction of strangulated internal hernias is quite diverse and depends on the
length of the strangulated loop and its viability. On an emergency basis, in this category of bariatric patients, the
surgical intervention for this complication usually implies obstructive resection of a section of the small bowel.

The use of the reconstructive duodenoenteroplasty technique allowed to restore the physiological passage of
food and enzymes through the gastrointestinal tract. Normal functioning of the gastrointestinal tract after recon-
struction allowed to stabilise weight, restore normal blood biochemical parameters and, as a result, improve the
quality of life.

Key words: reconstructive duodenojejunal plication, Roux-en-Y gastric bypass surgery, obstructive resection,
morbid obesity, recurrence of overweight, bariatric surgery.

Connection of the publication with planned re- Introduction.
search works. Morbid obesity is a widely recognised public health
The work is a fragment of the research “Complex de-  problem. Following a National Institutes of Health (NIH)
velopment of innovative minimally invasive techniques  conference convened in 1991, surgical approaches were
in surgery with use in practical and educational pro- recognised as the most appropriate treatment for pa-
grams”, state registration number 0120U105160. tients with clinically significant obesity, with a body

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1 (172) 161



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

@ VWeight @ BMI @ EBWL

150

fects in the mesentery of the
small bowel [3]. Thus, according
to Brolin R. et al. the incidence
of internal hernias is significantly
reduced when the Petersen’s de-
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fect is closed [4].

At the same time, there are
a restricted number of publica-
87 | tions in the literature devoted
to the surgical treatment of pa-
tients after obstructive resection
of the small intestine as a result
of a strangulated internal hernia

— after RYGB.
The aim of the study.

30,5
To evaluate the efficiency and

2008 (before sleeve
gastrectomy)

2010 (after sleeve
gastrectomy)

2022 (after RYGB)

At the control
examination (3 months
after enteroplasty)

safety of reconstructive duode-
noenteroplasty in a patient after

Figure 1 — Graphical representation of the dynamics of weight, body mass index and % EBWL.

mass index (BMI) greater than 35 kg/m? and associated
comorbidities or a BMI greater than 40 kg/m? without
associated comorbidities. The NIH conference declared
Roux-en-Y Gastric Bypass (RYGB) as the gold standard
among surgical techniques, providing considerable ben-
efits for patients with morbid obesity [1, 2].

Despite all the benefits, RYGB also has its drawbacks,
among which internal hernias are a significant one.
Their incidence is about 5% in the long-term postop-
erative period. Moreover, internal hernias, through the
existing “windows” in the mesentery, can lead to small
bowel obstruction and the occurrence of intestinal ob-
struction. Most surgeons perform regular repair of de-

Figure 2 — Schematic representation of obstructive resection of the
biliopancreatic loop.

obstructive resection of the bilio-
pancreatic loop after a strangu-
lated internal hernia, after Roux-en-Y Gastric Bypass.

Object and research methods.

Complaints, anamnesis, results of an objective ex-
amination and data of instrumental research methods
in a patient who underwent obstructive resection due
to a strangulated internal hernia after revisional laparo-
scopic Roux-en-Y Gastric Bypass.

The study was conducted in accordance with the
principles of the Declaration of Helsinki of the World
Medical Association “Ethical Principles of Medical Re-
search Involving Human Subjects” (amended in October
2013). The patient gave written informed consent to
participate in the study.

Results of the study.

Patient B., 52 years old, came to the surgical depart-
ment of the SSI “CIMT of the NAS of Ukraine” with com-
plaints of general weakness, discomfort in the epigastric
region and the presence of a duodenostomy.

According to the patient’s anamnesis, he underwent
sleeve gastrectomy in 2008. Before surgery: Height —
169 cm, weight -160 kg. BMI — 56.0 kg/m?, IBW — 65 kg.

After the operation: weight — 121 kg, BMI — 42.4 kg/
m?, percentage of excess body weight loss (%EBWL) —
44.0%, percentage of total body weight loss (%TBWL)
-24.4%.

There was a steady weight loss for 14 years, but later
the patient started to gain weight again. He turned to
the surgical department due to a relapse of overweight,
where he underwent revisional Roux-en-Y Gastric By-
pass with simultaneous posterior crurorrhaphy. After
the operation, the patient’s parameters were as follows:
weight 102 kg, BMI 35.7 kg/m?, %EBWL —38.3%, %TBWL
—15.7% (fig. 1).

After 3 months, he developed intense spastic ab-
dominal pain and bloating after consuming excessive
amounts of food and alcohol. He was taken to a surgi-
cal hospital and immediately operated for acute small
bowel obstruction due to a strangulated internal hernia
with necrosis of the biliopancreatic loop of the small in-
testine.

The following procedures were performed: laparos-
copy, conversion to upper midline laparotomy, resec-
tion of the small bowel loop, gastrostomy by Witzel. A
schematic representation of the scope of the operation
is shown in fig. 2, the dotted line indicates the area of
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the biliopancreatic loop of the small intestine that was
removed due to necrosis. Afterwards, the gastrostomy
was removed as a result of mechanical obturation and
replaced with a duodenostomy under ultrasound guid-
ance.

At the time of admission to the surgical depart-
ment of the SSI “CIMT of NAS of Ukraine” one and a
half months after the previous surgical intervention, the
weight was 100 kg, BMI was 35.0 kg/m?, respectively.

Laboratory tests on presentation: Hb — 114 g/I, leu-
kocytes — 5.93 x10%/I, ESR — 35 mm/h, ALT — 51.2 U/I,
AST - 38.7 U/I, GGT — 54.5 U/I, ESR — 151.8 U/I, urea —
2.47 mmol/I, total protein — 69.9 g/I, amylase — 34.6 U/I,
CRP — 3.0 mg/dI, folate — 9.9 ng/ml, iron — 10.7 umol/I,
ferritin — 56.0 ng/ml, Ca — 1.2 mmol/l, sodium — 140.2
mmol/l, K—4.6 mmol/I.

Fistulography was performed. A contrast agent was
injected through the nasogastric tube and duodenosto-
my (fig. 3). Visualised the terminal part of the resected
stomach, the descending and horizontal part of the du-
odenum. The contour was clear, with a tight filling, no
contrast agent leakage beyond the described area was
noted.

The patient was consulted by related specialists.

Cardiologist: Essential hypertension II, grade 2, risk
3.

Endocrinologist: Obesity grade I-1l. Condition after
RYGB. Vitamin D deficiency.

The patient underwent reconstructive restorative
duodenojejunostomy. From the operation protocol: A
midline laparotomy was performed. Intraoperatively, at
a distance of 75 cm, the small bowel stump (biliopan-
creatic loop) was visualised and resected (going to the
ligament of Treitz). Access to the descending and lower
horizontal parts of the duodenum was made through
the great omentum. A window was formed in the right
half of the mesentery of the transverse colon. The mo-
bile part of the biliopancreatic loop was passed through
the window in the mesentery to the lower horizontal
part of the duodenum to the right of the Zherdi line.
A side-to-side duodenojejunoanastomosis was formed
(fig. 4). Fig. 5 shows the general scheme of the recon-
structive surgery.

During postoperative fistulography, the anastomosis
was functionally preserved (fig. 6).

The postoperative period was complication-free. En-
teral nutrition was restored from the first post-
operative day according to the protocols of fast
postoperative recovery.

The total bile flow rate through the duo-
denostomy on admission was 2-2.5 litres per
day. Part of the bile (1-1.5 litres) was returned
through an enteral feeding tube during meals.

In the case of a decreasing volume of bile
returned orally, the patient rapidly developed
a water-electrolyte imbalance, which required
parenteral infusion therapy. :

The patient was discharged in a satisfactory
condition on the 7th postoperative day with an
active duodenostomy under the ambulatory
guidance of a surgeon and a gastroenterolo-
gist.

At hospital release: Hb—113 g/I, leukocytes
— 6.4 x 10%/I, CRP — 5.8 ml/I, K — 4.01 mmol/I,

Figure 3 — Fistulography.
Na — 137.4 mmol/l, Ca — 1.23 mmol/I, total protein —
58.9 g/I, aloumin —36.5 g/I.

10 days after the operation, when the bile flow rate
was less than 300 ml, the duodenostomy was removed
after fractional overlap.

At the 3-month check-up, the patient showed a ten-
dency to reduce body weight (weight 87 kg, BMI — 30,5
kg/m?, %EBWL — 49%), and complete restoration of
physiological nutrition.

Discussion of the study results.

Bariatric surgery has exists since the 1950s. And
over the decades, it has been demonstrated that a large
number of patients who undergo bariatric surgery suc-
cessfully achieve a significant and sustained reduction
in excess body weight. In addition, compensation for a
number of metabolic disorders, such as type Il diabetes
and hyperlipidaemia, has been observed, so the term
“metabolic bariatric surgery” (MBS) has become a bet-
ter definition. In its long history, MBS has evolved from
an era of high complication and mortality to an era of
safety, despite remaining high risks for patients under-
going such operations [5].

Body weight loss after bariatric surgery can be ex-
plained by a decrease in food intake, an increase in
energy consumption, a decrease in the availability of
nutrients for intermediate metabolism (e.g., calorie
malabsorption) and, as a result, altered metabolic rate
or a combination of all these factors [6].

Figure 4 — Intraoperative picture of the side-to-side duodenojejunal anastomosis
(reconstructive duodenoenteroplasty).
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Figure 5 — Schematic representation of the reconstructive
duodenoenteroplasty.

Who is typically eligible for bariatric surgery?

Patients with a body mass index of 240 kg/m? with-
out concomitant pathology and for whom bariatric sur-
gery will not be associated with excessive risk to health
and life.

Patients with a body mass index (BMI) =35 kg/m?
and one or more severe obesity-related complications
that can be corrected by weight loss, including type I
diabetes mellitus (T2DM), high risk of developing T2DM
(insulin resistance prediabetes and/or metabolic syn-
drome), poorly controlled hypertension, non-alcoholic
fatty liver disease/non-alcoholic steatohepatitis, ob-
structive sleep apnoea, osteoarthritis of the knee or hip,
and stress urinary incontinence.
iy - JTEEE

Figure 6 — Postoperative fistulography.

The right type of bariatric surgery should be based
on individual treatment goals (e.g., weight loss and/or
specific obesity-related complications), patient prefer-
ences, and personalised risk stratification that priori-
tises safety and its details.

Despite the technical challenges, laparoscopic bar-
iatric surgery should be preferred over open techniques
due to lower early postoperative mortality and lower
risk of complications [2].

Minimally invasive techniques have become the
standard approach to performing these interventions,
with laparoscopic Roux-en-Y Gastric Bypass being one of
the most commonly used in the world [7].

In a systematic review of the literature, Chapman
et al. observed how BMI changes after various types of
bariatric surgery and found that in a 4-year period after
RYGB, the loss of excess weight ranged from 50% to 67%
[8].

The Kaplan-Meier analysis, in its turn, showed that
almost 90% of patients who underwent RYGB did not
require additional bariatric surgery [9].

Despite all the advantages of RYGB, the results of
large cohort studies show that the overall incidence of
postoperative complications is 15-20%, and the inci-
dence of internal hernias is about 5%. Several studies
have identified a number of predictors of postoperative
complications after RYGB, including high BMI, comor-
bidities such as diabetes mellitus, smoking, and antico-
agulant medication [7, 3].

Despite a rather high percentage of complications,
the mortality rate in this category of patients, accord-
ing to the Bariatric Surgery Centres of Excellence, is only
0.2% [10].

Most publications have shown that the percentage
of complications in the postoperative period is higher
after revision surgery, although it should be noted that
all these studies used preoperative weight as a baseline
[11].

In fact, when performing gastric bypass, there are
two methods of forming a gastroenteroanastomosis,
depending on the location of the small intestine in rela-
tion to the transverse colon. This creates a number of
potential defects in the mesentery, which, in turn, are a
kind of “windows” for the formation of internal hernias.
The retrocolic technique creates 3 defects: one in the
transverse colon, one at the site of ileojejunostomy and
Petersen’s defect (the space formed between the Roux-
en-Y and transverse colon). The anterocolic technique
creates only 2 mesenteric defects: one in the area of the
ileojejunostomy and the Petersen’s defect [12].

The diagnosis of internal hernia is not always easy,
because many patients present with different symptoms
and some cases may be initially misdiagnosed. Patients
may describe nausea and vomiting, paroxysms of pain
and bloating, and an inability to consume food and
fluids in complete volume. Symptoms may progress to
persistent pain, decreased bowel sounds, and increased
vomiting [13].

According to the literature, the time of symptoms
manifestation is highly variable and can occur within
one week to three years after surgery, but in most cases,
manifestation occurs between 6 and 24 months after
surgery [10].

It is important to mention that laboratory deviations
are usually nonspecific. These changes may include de-
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creased haemoconcentration and electrolyte
balance due to vomiting and fluid transuda-
tion. The level of blood urea nitrogen and
creatinine may increase due to pre-renal
azotemia. There is also marked leukocytosis,
neutrophilia, and a “left formula shift” to im-
mature leukocyte forms in the blood test [14].

As patients often present with unclear
clinical symptoms or even asymptomatic,
imaging is an important component of the
diagnosis. The main findings of intravenous
contrast-enhanced MDCT that can help clini-
cians diagnose internal hernia are mesenteric
rotation, “mushroom symptom,” “hurricane
eye,” signs of small bowel obstruction, clus-
tered looping, and others [13].

Dilauro et al. found that the presence
of a sign of bowel loop rotation in patients
after RYGB indicates an internal hernia even
without the presence of dilated small bowel
loops. Two previously unreported MDCT signs
of internal hernia were also proposed: “beak”
of the superior mesenteric vein (SMV) and
“cross” dilation of the second-order mesen-
teric vessels with a change in the anatomical
ratio of the SMV and superior mesenteric ar-
tery [15].

In general, MDCT plays a key role in the
diagnosis with an accuracy of up to 95%, according to
the study by Diamond M. et al [16].

Mesenteric defects can be closed in different ways.
Most often, it is the Petersen’s defect that can lead to
internal hernia. The literature describes two main meth-
ods used for its closure.

The CLOSURE method, according to which the defect
is sutured after a gastrointestinal anastomosis (fig. 7).
First, a traction suture is placed between the small and
transverse colon, and the Petersen’s defect is closed with
a continuous suture using V-Loc™ 3-0 suture (Medtronic
VR, Minneapolis, Minnesota, USA).

The MEFIX method (mesenteric fixa-
tion method) by fixing the mesentery of the
small bowel to the transverse colon (fig. 8)
prevents ischaemia of the intestine, thereby
preventing the torsion of the small bowel
mesentery.

The transverse colon has relatively few
blood vessels within 30 cm distal to the ileo-
jejunostomy site. A traction suture is placed
at the site of the beginning of the sutures,
and the mesentery of the small intestine is
fixed to the transverse colon using V-Loc™
3-0 suture (Medtronic VR, Minneapolis,
Minnesota, USA). It is applied from the in- (
ferior mesenteric artery to the mesenteric }
root, which is located in approximately 2/3 {
of the small intestine mesentery. Similarly,
at the last stage of suturing, two or three
sutures are made with V-Loc 3-0™ sutures.

According to the study by Brolin R. and
co-authors, the MEFIX technique has a num-
ber of advantages:

First, fixation of the mesentery, located
within 30 cm distal to the jejunojejunosto-
my, to the mesentery of the transverse colon

S
\\

Figure 7 — Schematic representation of the closure of Peterson’s defect using the

CLOSURE method.

not only prevents excessive prolapse of the small intes-
tine through the defect, but also reduces the tension ap-
plied to the jejunojejunostomy for preventing torsion;
second, the operation time can be reduced because
only the middle part is sutured instead of continuous
suturing from the root to the peripheral part of the mes-
entery; third, suturing from the root artery to the arcade
artery without suturing the vasa recta of the small intes-
tine minimises the risk of complications such as bleed-
ing and ischaemia by reducing vascular damage [4].

In this clinical case, a patient with an internal her-
nia underwent obstructive resection of the entire stran-
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Figure 8 — Schematic representation of the variant of Peterson’s defect closure

using the MEFIX method.
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gulated biliopancreatic loop with the formation of a
duodenostomy for bile outflow. Intraoperative surgical
tactics for internal hernia with the progression of small
bowel obstruction were aimed at hernia repair, revision

In this clinical case, based on the daily bile flow rate
with subsequent possible nutritional and electrolyte
disorders, and also based on the results of the preopera-
tive examination, it was decided to perform reconstruc-

of the abdominal cavity, and resection of the ischaemic
part of the intestine. This volume of surgery was aimed
primarily at saving the patient’s life.

No analogues of such surgical intervention were
found in the literature.

Despite the patient’s stable condition and normal
blood tests after obstructive resection, a month later
the bile flow rate through the duodenostomy was 2000-
2500 ml per day. This daily bile loss rate is similar to an
external duodenal fistula.

The main components of bile are bile acids, phos-
pholipids, cholesterol and bilirubin, as well as other
trace elements and ions.

It should be mentioned that the biliary function is
extremely important in the body, as it is responsible for
the absorption of fats in the intestine, cholesterol ho-
meostasis and excretion of various end products of me-
tabolism [17].

tive duodenoenteroplasty to restore the normal physi-
ological process of nutrition and digestion.

Conclusions.

Reconstructive duodenoenteroplasty is an effective
and safe method of reconstruction after obstructive
resection of the small intestine due to a strangulated
internal hernia. The patient who underwent recon-
structive duodenoenteroplasty demonstrated a stable
dynamics of weight loss during the observation period,
restoration of enteral nutrition and improvement of
quality of life.

Perspectives for further research.

A large-scale multicentre prospective study would
be very useful to objectify the effectiveness and impor-
tance of this method in the treatment of patients after
obstructive small bowel resection as a result of a stran-
gulated internal hernia after Roux-en-Y Gastric Bypass.
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PEKOHCTPYKTUBHA AYOAEHOEHTEPOM/IACTUKA Y NALIEHTIB NICAA 3ALLEMJ/IEHOT BHYTPILLHBOT FPUKI
NICNA PEBI3INHOIO WWYHTYBAHHSA LUNYHKA 3A PY (KNIHIYHWA BUNAZOK)

KanawHikos O. 0., YceHko O. H0., Toaypos |. M., KoctoxHo C. B., Muaunuyk O. O.

Pestome. 3pocTaHHA NPobaemu OXKUPIHHA 3aMMaE Barome MicLie B Cy4aCHOMY CyCNifbCTBI Ta NiAKPeCcNtoe Heob-
XiAHICTb pO3p06KN edeKTUBHMX Ta AOBrOCTPOKOBMX Niaxoais Ao ii BUpiweHHA. bapiaTpuuHa xipypria ctana Baxkau-
BMM KOMMOHEHTOM /liKyBaHHA OMKMPIHHA | BiAKPMBAE NaLiEHTaM HOBiI MOMK/IMBOCTI A/1A MOKPALLEHHA 340p0B’A Ta
AKOCTI *KUTTA. PeBi3iiHi onepauii, y cBolo Yepry, HagalTb MOXAMBOCTI 4NA ONTUMI3auii pe3ynbTaTiB nonepeaHix
6apiaTpMUHMX BTPYYaHb NPU HE3a40Bi/bHIN BTpaTi abo peunamnsi HaANMLWKOBOT MacK Tifla. Xoya uj onepaduii 1 cnps-
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MOBaHi Ha [OCATHEHHA KPALLOro pe3ynbTaTy B iKyBaHHI OXKMPiIHHA, BOHM TaKOX NOB’A3aHi 3 PU3UKOM BUHUKHEHHA
NeBHUX NicaaonepauimHMxX yCKNagHeHb, cepes AKUX BHYTPILIHA FPUMKa € CKAaAHMM i NOTeHUiMHO Hebe3neyHuMm.
3aluemieHa BHYTPILHA rpuKa, 30Kpema, Yyepes ilemisaLito KULWKKW, BUHMKHEHHA TOHKOKULLIKOBOI HEMPOXiAHOCTI Ta
iHLIMX BaXKKMX YCKNaAHEHb, NOTpebye HeBiAKNAAHOIO BTPYYaHHA, a came 06CTPYKTUBHOI pe3eKLii. s nauieHTis,
AKi nepeHecnn noajibHe xipypriyHe BTpyYaHHsA, BiAHOBMEHHA HOPMabHOT aHaTOMIi Ta 3abe3neyeHHs disionoriyHoro
nacay i*i no WayHKOBO-KULLIKOBOMY TPAKTY € BKpal BaXK/IMBUM, i L0 METYy MOXHa A0CArTU 3a A0MNOMOrot0 PEKOH-
CTPYKTUBHOI AlyOAEHOEHTEPONAACTUKM. Y Ui CTaTTi MM OMMCYEMO 3aCTOCYBAHHA PEKOHCTPYKTUBHOI AyOoAeHOeHTe-
PONNacTUKKM, BUKOHAHOT Yy NaLEHTA, AKMIA NepeHic 0O6CTPYKTUBHY pe3eKLito Yyepes 3alleMeHy BHYTPILIHIO TPUXKY
nicns peBisiiHOro 1aNapoCKONiYHOro LWYHTYBaHHSA LW/YHKa 3a Roux-en-Y.

Knto4oBi cnoBa: peKOHCTPYKTMBHA [yOLEHO-eHTEPONAACcTUKaA, PeBi3iliHe WYHTYBAHHA LWAYHKA 33 Py, pyKaBHa
peseKLis WAYHKY, pe3eKLis binionaHkpeaTUyHOI NeTi, peunans macu Tina.

RECONSTRUCTIVE DUODENOENTEROPLASTY IN PATIENTS AFTER STRANGULATED INTERNAL HERNIA AFTER
REVISIONAL ROUX-EN-Y GASTRIC BYPASS (CLINICAL CASE)

Kalashnikov O. 0., Usenko O. Y., Todurov I. M., Kosiukhno S. V., Pylypchuk O. O.

Abstract. The growing problem of obesity is a significant issue in modern society and emphasises the need to
develop effective and long-term approaches to its solution. Bariatric surgery has become an important component
of obesity treatment and opens up new opportunities for patients to improve their health and quality of life. Re-
visional surgeries, meanwhile, provide opportunities to optimise the results of previous bariatric interventions in
case of unsatisfactory weight loss or recurrence of an excessive body weight. Although these surgeries are aimed at
achieving better results in the treatment of obesity, they also carry the risk of certain postoperative complications,
among which the internal hernia is a complicated and potentially dangerous one. A strangulated internal hernia, in
particular, due to bowel ischaemia, small bowel obstruction and other severe complications, requires urgent inter-
vention, such as an obstructive resection. For patients who have undergone such surgery, restoring normal anatomy
and ensuring physiological passage of food through the gastrointestinal tract is extremely important, and this goal
can be achieved with reconstructive duodenoenteroplasty. In this article, we describe the use of reconstructive
duodenoenteroplasty performed in a patient who underwent obstructive resection due to a strangulated internal
hernia after revisional laparoscopic Roux-en-Y Gastric Bypass.

Key words: reconstructive duodenojejunal plication, Roux-en-Y gastric bypass surgery, obstructive resection,
morbid obesity, recurrence of overweight, bariatric surgery.
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