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Introduction 
The deficiency of the Bauhinium Damper (NBZ) is widespread 
among the population. In the study of 900 protocols of irrigoscopy, 
performed for various indications and not related to the diagnostic 
search for a Bauhinia flap insufficiency, the NBZ was detected in 
64% of patients as an accompanying finding [1].

Widespread NBZ among the population of Russia due to 
connective tissue dysplasia (DST) and an extensive range of 
diseases of the colon and terminal part of the small intestine, 
determining, respectively, the primary and secondary NBZ [2].

Diseases of the gastrointestinal tract (GIT) occupy a prominent 
place in the structure of the pathology of internal organs, in Russia 
they are about 2500 per 100 thousand population [3]. In recent 
years, much attention has been paid to functional diseases of the 

digestive organs, which is primarily due to their high prevalence 
and the costs incurred by health care in connection with the 
examination and treatment of such patients [4]. Leading experts 
say that irritable bowel syndrome (IBS) affects from 10 to 20% 
of the adult population of developed countries, which is up to 
50% of all visits to a gastroenterologist [5]. According to recent 
studies, the frequency of DST among adolescents reaches up to 
20% (in the cohort about 3000 studied, according to the data of 
Professor Nechaeva G. I.,  and 8.5% in a sample of 400 adults [6].

According to our data, classical appendectomy, and even more so 
appendectomy with technical difficulties and appendectomy under 
conditions of a complicated course of acute appendicitis, can lead 
to an insolvency of the bauhinia valve [1,2]. The fact of intimate 
anatomical and functional proximity of the valve structures of the 
ileocecal junction and appendix is undeniable. Appendectomy 
destroys these connections, and leads to the development of 
secondary acquired NBZ.
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ABSTRACT
Objective:  To determine the syndrome of excessive bacterial growth in the small intestine (SIBO) in patients with insufficiency of the bauhinia valve 
(NBZ) and after its surgical correction.

Methods of examination: Patients of the studied groups were examined using direct and indirect methods of diagnosis of SIBO. Bacteriological examination 
of ileal aspirate and other surgical material was performed. All patients underwent a hydrogen respiratory test with a load of lactulose and performed a 
qualitative reaction of urine to indican.

Characteristics of the material: 50 patients were examined, of which 30 were included in the main group, who underwent surgical correction of NBZ - 
Bauginoplasty; 20 patients are included in the control group in which the ileocecal valve is consistent. Patients of the main group were examined before 
surgery and on the 7th and 45th day after Bauhinoplasty.

Main results: All patients of the main group had SIBS of varying severity, in 80% of patients SIBS was localized in the distal small intestine. Patients with 
normal function of ileocecal valve syndrome of excessive bacterial growth did not suffer. Intraoperatively, 76% of patients showed signs of mesenteric 
mesentery of the small intestine, and the fact of bacterial translocation in SIBO was also confirmed. After 7 days after surgical correction of the Bauhinia 
valve, the normalization of peak and background excretion of hydrogen was observed in 37% of patients. For 45 days in all patients the hydrogen curve 
corresponded to the norm.

Conclusions: the deficiency of the bauhinia valve is obligately accompanied by the syndrome of excessive bacterial growth in the small intestine, surgical 
correction is an effective method for correcting the syndrome of excessive bacterial growth in patients with NBD.
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Many authors admit the fact of ascending retrograde infection of 
the small intestinal mucosa at NBD [7-9]. A pathological condition 
in which the titer of microorganisms in the mucous membrane of 
the small intestine exceeds 105 CFU / ml, or colonization of the 
colonic flora occurs, has been called Small Bacterial Overgrowth 
Syndrome (SIBO).

SIBR is a pathological condition that develops as a result of 
bacterial contamination of the small intestine by various microflora 
and is accompanied by functional disorders of the digestive 
conveyor [10, 11].

Direct evidence of the occurrence of SIBR in case of the failure 
of the Bauhinia Damper (NBZ) is the experience of Larry S 
Miller (2012) [9]. In a clinical experiment, the author modeled 
the ileocecal valve insufficiency by placing a 4-lumen probe 
behind the lips of the bauhinia valve in the direction of the ileum 
of 19 healthy volunteers during a colonoscopy. 1 month after the 
manipulation with the help of the hydrogen breathing test, all the 
subjects under study revealed a syndrome of excessive bacterial 
growth of the small intestine. Thus, by virtually destroying the 
Bauhinia flap, the author achieved the emergence of SIBR from 
volunteers.

Currently, SIBO is recognized as a key pathogenetic mechanism in 
the development and persistence of many diseases of the digestive 
tract and associated extra-digestive conditions (bronchial asthma, 
dermatological atopy, diabetes, autoimmune allergic conditions, 
arthritis, obligate precancerous conditions, etc.).

The actual prevalence of SIBO is unknown today. Clinically, 
this pathological condition is poorly diagnosable due to the non-
specificity of its symptoms, which are often attributed to the 
main disease that causes SIBO [12]. In fact, SIBO is extremely 
common in the presence of one or more predisposing pathological 
conditions. Thus, Ardatskaya MD (2011) indicates that the 
frequency of detection of excessive bacterial growth in the small 
intestine in various diseases (chronic gastritis, peptic ulcer, chronic 
cholecystitis, pathology of the hepatobiliary system, inflammatory 
and other intestinal diseases (in tons irritable bowel syndrome), 
scleroderma, neuropathy (as a complication of diabetes mellitus), 
the effects of surgery, etc.) is 40–99% [8]. The results of the last 
meta-analysis, which included 11 studies, showed that pathological 
respiratory tests are much more frequently recorded in patients 
with IBS than in healthy individuals (OR = 4.46; 95% CI = 
1.69 - 11 , 80) [13]. Similar results were achieved in the second 
meta-analysis, published a year later, - pathological test results 
were significantly more frequent in patients with IBS: odds ratio 
(OR) 4.46, 95% confidence interval (CI) 1.69–11.80. At the same 
time, taking into account age and gender showed an even more 
significant result (OSH 9.64, 95% CI 4.26–21.82).

According to the literature, the problem of SIBR is currently 
a purely therapeutic one. Treatment of bacterial overgrowth 
syndrome in the small intestine provides for the treatment of 
the underlying disease, replacement therapy for malabsorption 
syndrome and antibacterial therapy [10,14]. The main group 
of drugs used for SIBR is intraintestinal antibiotics [15-17]. It 
should be recognized that in the absence of an impact on the 
cause, successful pathogenetic treatment is temporary, which is 
confirmed by the example of rifaximin therapy. The frequency of 
recurrence of SIBR after effective therapy with rifaximin reached 
44% after 9 months [18].

Many authors separately stop at an obvious conclusion - the 
prediction of the SIBR and the risk of its recurrence after 
successful antibiotic therapy depends primarily on the therapeutic 
effect on the primary background disease that has contributed 
to the contamination of the small intestine [10,19]. Gabrielli 
M. (2013) rightly points out that the recurrence of SIBO in the 
event of persisting predisposing causes often leads to a chronic 
process and a complex, and sometimes impossible, conservative 
correction [18].

Thus, we have not encountered literary data that would describe 
etiotropic therapy. In our opinion, the problem of SIBO in patients 
with functional pathology of the gastrointestinal tract in many 
cases is due to damage to a specific anatomical structure, namely, 
the Bauhinia valve, which is a surgical problem.

We have not met domestic studies on the etiotropic effect on the 
syndrome of excessive bacterial growth in patients with proven 
deficiency of the bauhinia valve. The few foreign works are 
devoted only to the statement of the fact that there is a SIBR at 
the NBZ [7,9].

The purpose of the study is to determine the syndrome of excessive 
bacterial growth of the small intestine in patients with proven 
insufficiency of the bauhinia valve and after its surgical correction.

Materials and Methods 
The study was conducted on the basis of the surgical department 
of the city hospital “Nizhny Novgorod City Clinical Hospital 
No. 12” in the period from September 2014 to December 2014. 
The main group included 20 patients (16 women, 8 men, age 
from 23 to 57 years) with proven by the results of irrigoscopy 
the insufficiency of the bauhinia valve. All patients of the main 
group performed Bauginoplasty according to the methods of prof. 
Martynova V.L. A control group of 20 patients was also formed 
(11 women, 9 men, age from 28 to 49 years), who underwent an 
irrigoscopy in order to diagnose diseases of the large intestine, 
according to the results of which the ileo-cecal valve turned out to 
be wealthy. Simultaneously, patients of the main group underwent 
appendectomy. The removed vermiform process was sent for 
histological examination. In the case of intraoperative diagnosis 
of mesenteric mesentery of the ileum, the altered lymph node 
was resected, a backseed from a section of the lymph node was 
performed, and his histological examination was performed.

Preparation for irrigoscopy was carried out for two days and 
consisted in the prohibition of food intake containing slags, in 
the formulation of high enemas with a total volume of 1.5 to 3 
liters 3-4 times a day. It is imperative to thoroughly empty the 
cecum from the intestinal contents, since its presence in the form 
of an embossed mass may prevent the radiopaque substance from 
passing into the ileum with the failure of the bauhinia valve. This 
can lead to a false negative conclusion. The taut intestine must be 
filled with a radiopaque substance. Repeated X-ray examination 
after a bowel movement is fundamentally important, since during 
bowel movement a maximum pressure is created in the intestine, 
which, if the ileocecal locking apparatus fails, will be accompanied 
by a pronounced reflux of the radiopaque substance into the ileum 
(Fig. 1.).
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Figure 1: Throwing barium into the ileum with irrigoscopy

We performed intraoperative digital diagnostics of the failure of the 
bauhinia valve. Normally, the gap of the thin-colic transition is no 
more than 2 cm and does not miss the first finger of the surgeon’s 
left hand. In the NBZ environment, on average, this transition has 
a diameter of 3–3.5–4 cm, which determines the almost unhindered 
passage of 1 finger of the left hand (so conveniently) by the 
surgeon into the ileum. The technique consists in the following: 
after extracting the ileocecal angle from the right ileal fossa, the 
surgeon 1 finger of the left hand brings the lateral wall of the 
ascending colon, opposite the ileocecal anastomosis, closer to 
this anastomosis and tries to insert it and the finger into the ileum. 
With its introduction into the ileum, in our opinion, the diagnosis 
of NBZ is established (Fig. 2.). If it is impossible to perform this 
manipulation, the diagnosis of the NBZ can be rejected.

Figure 2: The first finger of the left hand of the surgeon with 
the lateral wall of the ascending colon is inserted into the ileum. 
Intraoperative digital diagnosis NBZ installed

Direct intraoperative diagnostic method for small intestine SIBR 
is a bacteriological examination of aspirate of the intraluminal and 
mucosal contents of the distal ileum (Fig. 3.). The technique of 
material sampling is as follows: 20 cm proximal to the ileocecal 
junction after isolation of the 10-cm long loop of the ileum with 
a length of 10 cm by ileum intestinal tissue, the lumen puncture is 
performed. The needle is held obliquely relative to the intestinal 
wall, 10 ml of sterile physiological NaCl solution is injected into 
the intestinal cavity. The exposure is maintained for 5 minutes, 
the contents of the isolated ileum are aspirated, until the needle 
passes through the mucous layer of the intestine, the needle is 
removed. The puncture site is peritonized. Aspirate is sent for 
bacteriological examination.

Figure 3: Intraoperative sampling of the intraluminal and 
mucosal contents of the distal ileum followed by bacteriological 
examination

Indirect techniques included the determination of urinary indican 
(by the method of Obermeyer) before the operation and on the 7th 
and 45th day after bauginoplasty; hydrogen respiratory test (VDT) 
with a lactulose load, which was carried out using a Gastrolyser 
apparatus before the operation and on the 7th and 45th day after the 
operation. A preoperative study of patients with NBZ using these 
techniques was performed prior to the radiopaque examination 
of the intestine, or 4 weeks after irrigoscopy. Patients of the main 
group did not receive antibiotic therapy in the postoperative period. 
Preoperative preparation consisted of 3-fold cleansing enemas, 
which could not affect the biocenosis of the small intestine.

In order to determine the syndrome of excessive bacterial growth 
in the patients of the control group, indirect diagnostic methods 
were carried out, which included the determination of urine indican 
(by the method of Obermeier) and VDT with a load of lactulose, 
performed using a Gastrolyser apparatus. The study preceded 
the irrigoscopy.

Preparation of patients for VDT with lactulose was carried 
out according to the method proposed by [20]. The diagnostic 
criterion for the presence of SIBS in patients was an increase in 
H2 excretion after exercise in the period from 0 to 60 min by 10 
ppm (in the absence of abdominal symptoms after lactulose, such 
as abdominal pain, rumbling, flatulence, diarrhea) and 5 ppm (in 
the presence of abdominal symptoms). The group included patients 
with basal secretion of hydrogen up to 5 ppm. It was carried out 
using statistics.

Results and Discussion
Postoperative complications in the patients of the main group 
were not observed. The proposed preoperative irrigoscopy. It was 
confirmed that a chronic inflammatory catarrhal was observed in 
all 20 cases.

Intraoperative mesadenitis was detected in 16 patients of the main 
group. It has been shown that there has been no clear link between 
the cortical and cerebral layers. The following is the result: E. coli 
hemolytic was determined in 9 cases (104 CFU / ml), St. aureus 
- in 7 cases (103-4 CFU / ml). 

It has been taken for 20 patients who have been diagnosed in the 
biocenosis. The spectrum of microorganisms is determined by the 
following microorganisms: E. coli hemolytic was determined in 
10 patients (105-107 CFU / ml), St. aureus - in 6 patients (106-
108 CFU / ml), C. albicans - in 4 patients (105-109 CFU / ml). 
The sown flora is identical.
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Bauginoplasty (BP) according to the results of the patient’s 
patient’s patient’s life cycle (Fig. 3), the colony peak at 90th 

minute).

Figure 3: Results of excretion of H2 in patients of the main group 
before surgery

The patients of the main group were distributed as follows (Table 1).

Table 1: The distribution of patients in the main group (n = 20)
Criteria Number of patients
The degree of SIBR of the small intestine (Mechetina TA, 2011)[26]
degree: increase by 20-50 ppm 4
degree: increase by 50-100 ppm 14
degree: increase by 100 ppm and more 2
Localization of SIBR (Gabrielli M., 2013) [18].
proximal SIBR 2
distal SIBR 14
total SIBR 4

The determination of urinary indican in patients of the main 
group before surgical correction gave positive results in 16 cases 
(Table 2). The presence of an insignificant (1 degree - increase 
up to 50 ppm) distal syndrome of excessive bacterial growth in 4 
patients in whom urine indican was negative may indicate a lack 
of sensitivity of this screening test compared to VDT.

Table 2: The results of the determination of indican urine with 
varying degrees of SIBR
The degree of SIBR of the small 
intestine (Mechetina TA, 2011) 
[26]

Urine indican (according to 
Obermeier)

1 degree: increase by 20-50 ppm “Negative” (less than 100 mg / 
ml in the blood)

2 degree: increase by 50-100 
ppm

 “Positive” (more than 100 mg / 
ml in the blood)

3 degree: increase by 100 ppm and more “Positive” (more than 
100 mg / ml in the blood)

On the 7th and 45th days of the postoperative period, in the absence 
of antibiotic therapy, indican urine in all operated patients (n = 
20) was negative.

According to the results of VDT with lactulose load in patients 
of the main group on the 7th day after the Bauginoplasty (BP) 
(Fig. 4), all of the patients underwent a significant reduction in 
the amount of hydrogen released, while the lactulose passage 

through the intestines normalized (the large intestinal peak is 
determined at 75 minute). On the 45th day after Bauginoplasty, 
VDT corresponded to the norm in all patients (Fig. 5).

Figuire 4: Results of H2 excretion in patients of the main group 
on the 7th day after surgery.

Figure 5: Results of H2 excretion in patients of the main group 
on the 45th day after surgery

Fig. 5. Results of H2 excretion in patients of the main group on 
the 45th day after the operation. The urine index in the control 
group of patients with the proven consistency of the bauhinia valve 
was confirmed with an irrigoscopy. The results of the hydrogen 
respiratory test in the control group (Fig. 6) did not differ from 
the normal values described in the literature [20].

Figure 6: Results of H2 excretion in control group patients

Our studies confirm the presence of small intestine SIBR in 
patients with NBZ, which is consistent with the data of foreign 
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authors and fits into the logic of colonic reflux pathogenesis in the 
small intestine [7,9]. On the reliability of the data in this study can 
not speak. However, an obvious difference is found in the results 
of VDT in patients of the compared groups: a significant decrease 
in the concentration of hydrogen released after the operational 
benefit (Fig. 7.). The first facts obtained objectively indicate the 
effectiveness of Bauginoplasty, the positive clinical results of 
which we observed in 500 operated patients with NBZ [21].

Figure 7:  Comparative characteristics of H2 excretion in patients 
of the control and main groups before and after bauginoplasty

The results of the bacteriological examination of the ileum aspirate 
of patients with NBZ confirm the presence of SIBR detected by 
HTD with a load of lactulose. At the same time, a correspondence 
was established between the degree of SIBR (according to the 
results of VDT) and the degree of contamination of ileal aspirate 
(Table 3). This is consistent with the data of E. Mendoza (2007), 
which established the sensitivity (85.7%) and specificity (90.9%) 
of the hydrogen breath test with lactulose compared with the 
“gold standard” [22].

Table 3: The ratio of the degree of SIBO and the degree of 
dissemination of ileal aspirate in patients with NBZ (n = 20)
The degree of SIBR 
(Mechetina TA, 
2011) (ppm)

Seediness of ileal 
aspirate (CFU / ml)

Number of patients

1 degree to 106 4
2 degree 107 14
3 degree to 108-9 2

The determination of indican urine makes it possible to suspect 
SIBS in patients with a pronounced degree of dissemination of 
the small intestine (increased H2 excretion above 50 ppm), but 
not informatively in patients with SIBS grade 1 (elevation of H2 
to 50 ppm) compared to VDT. The revealed diagnostic value of 
this method retains its value as a screening test for small intestine 
SIBR of 2 and 3 degrees.

The phenomena of mesadenitis and the presence of microorganisms 
in the lymph nodes confirm the translocation of microorganisms 
through the intestinal wall. The fact of bacterial translocation 
diagnosed in patients with SIBO of the small intestine under NBZ 
conditions is consistent with the literature data [23-27].
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