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“Immortalis est ingenii memoria”
Seneca

Natalia Gheorghiu - Pioneer of Pediatric Surgery in Moldova




SURGICAL TREATMENT OF THE ACHALASIA IN CHILDREN.

SINGLE CENTER EXPERIENCE
-

Razumovsky A.Yu., Mitupov Z.B., Alkhasov A. B., Bataev S.M., StepanenkoN.S.,
Zadvernuk A.S., Chubko D.l, Petrov A.P, Ignatiev R.O.

Pirogov Russian National Research Medical University Scientific Research Institute
for Pediatric Surgery and Sl RAS, Filatov Children’s Hospital, MOSCOW, Russia

ABSTRACT

Purpose: Achalasia of the esophagus is a rare disorder in children; its symptom can mimic common
childhood illnesses. In this study, the tactics of managing children with the corresponding pathology and
evaluating the effectiveness of ongoing surgical treatment at the Filatov Children Hospital are considered.

Materials: From 1991 to 2016, inthe Filatov Children Hospitalwas treated 39 patients with achalasia.
Since 2011, all patients (27 cases) have undergone laparoscopic Hellercardiomyotomy with Dorfundoplica-
tion. The average age was 9.9 (4-15) years. The most frequent symptoms were vomiting (81%) and dyspha-
gia (70%). Weight loss was observed in 48.1% of patients and chronic cough in 25%.

Results: All children underwent laparoscopic Hellercardiomyotomy with Dorfundoplication. Intraoper-
ative complication - damage to the mucosa of the esophagus occurred during cardiomyotomy in 2 cases
(7.4%), which were cured during the laparoscopic procedure. There were no open procedures. Six (22.2%)
required repeated intervention: pneumatic dilations (n = 2), balloon dilatation (n = 2) and re-surgery (n = 2).

Conclusion: In our study, laparoscopic Hellercardiomyotomy in the case of achalasia of the esophagus
is effective in 77.8% of children. We recommend this operation with Dorfundoplication, and believe that it

is the operation of choice in the treatment of achalasia in children.
Key words: Achalasia; cardiomyotomy; fundoplication; complication

INTRODUCTION

Idiopathic achalasia is a rare primary disorder
of esophageal motility with a morbidity rate of 1
per 100,000 people. Achalasia is characterized by
a lack of peristalsis of the esophagus of the body
and a violation of relaxation of the lower esophageal
sphincter (LES) due to the progressive destruction
and degeneration of neurons in the muscle plexus.
Unfortunately, the cause of neuronal degeneration
is still unknown [3]. The aperistals and the dislaxa-
tion of LES subsequently lead to the retention of
food and saliva in the esophagus, leading to typi-
cal symptoms of achalasia, namely, dysphagia, chest
pain, regurgitation of undigested food, and weight
loss.

Traditionally, the most commonly used treatment
options are endoscopic pneumodilation and Hell-
er's laparoscopic myotomy. Although pneumodi-la-
tion is characterized by relapses and the need for
re-treatment, Heller's myotomy is considered to be
a more effective therapy for a long time. However,
a small proportion of patients suffer from persistent
or recurring symptoms after surgery. This study is
aimed at assessing the effectiveness of Geller's car-

diomyo-tomy with Douro fundoplication as a treat-
ment for patients with achalasia.

MATERIALS AND METHODS

In the period from 1991 to 2016, 39 patients with
achalasia were treated in the N. Filatov Children’s
Hospital. Since 2011, all patients (27 cases) have un-
dergone laparoscopic cardiomyotomy according to
Geller with fundoplication according to the Dor. The
average age was 9.9 (4-15) years. The average body
mass index (BMI) is 16.9 kg/m2; with a minimum val-
ue of 11.4 kg/m2, with a maximum value of 30.4 kg/
m2. Table 1 presents the clinical manifestations of
the disease in our patients:

As can be seen from the table, the leading mani-
festations of the disease were vomiting and dyspha-
gia in eating, which were present in almost all chil-
dren with esophagus achalasia. In the over-whelming
majority of observations (74%), children and parents
noted the need to take a sip of water while eating.
The lag in physical development and weight loss,
which is the result of violations of nutritional status,
was present in all children, but the degree of its se-
verity was not the same. In 7 cases, there were re-
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spiratory manifestations of the disease in the form
of a cough arising at night as a result of chronic re-
gurgitation.

All patients underwent a comprehensive exam-
ination, including a general clinical examination,
radiography of the abdominal cavity organs, flu-
oroscopy of the esophagus with contrast material,
esophagus fibroscopy, and ultrasound examination
of the abdominal cavity organs and, in some cases,
computed tomography.

Table 1. Clinical manifestations of the disease

Vomitting 22 81,5
Disphagia 19 70
Need to take a sip of water 20 74

while eating

Pain on swallowing 8 30
Grade 3 hypotrophy 2 7
Grade 2 hypotrophy 7 26
Grade 1 hypotrophy 4 15
Night Cough 7 25

A characteristic radiographic evidence of acha-
lasia of the esophagus is the absence of a gastric
gas bubble in the survey radiography of the abdom-
inal cavity (fig. 1). The leading diagnostic method is
fluoroscopy of the esophagus with contrast material,
which we carry out with barium sulfate, in an upright
position. Depending on the age, the volume of the
low-density barium suspension is between 50 and
200 ml. The study reveals a more or less pronounced
expansion of the esophagus, a delay in the barium
suspension above the cardia, in some cases a pro-
longed, and characteristic narrowing of the cardia
in the form of a gradually tapering outline — «beak
bird» (fig. 2).

The first portion of the contrast medium enters
the stomach in a thin stream, and then the contrast
medium enters the stomach after a delay. A signif-
icant expansion of the esophagus, as a rule, is not
detected in children [2].

Esophagofibroscopy reveals the expansion of
the esophagus, esophagitis. With a slight increase
in the esophagus, its pronounced transverse fold-
ing, an abundance of mucus, and the remains of
food eaten the day before are found. Cardia has the
shape of an outlet or funnel. With a significant ex-
pansion of the esophagus and its deformation, it is
sometimes difficult to find a cardia, but it is freely
passable for an esophagoscope.
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Fig. 1. The survey radiography of the abdominal cavity.

Fig. 2. X-ray examination of the esophagus with barium
sulfate.
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Ultrasound diagnostics (fig. 3) and computed to-
mography (fig. 4) are performed in order to exclude
volumetric formations of the thoracic and abdominal
cavities, which can lead to violation of the esopha-
geal patency.

All children underwent laparoscopic cardio-my-
otomy for Geller with gastropexy.

Technique of operation: the patient is lying on
his back under general anesthesia, and the surgeon
stands between the patient’s legs. Pneumoperitoneum
is maintained at a pressure of 10-14 mm Hg. Five tro-
cars are introduced into the abdominal cavity (fig. 5). In
this case, depending on the age and weight of the pa-
tient, we use trocar with a diameter of 3, 3.5 and 5 mm.

Fig. 3. Ultrasonic picture of achalasia of the esophagus

Fig. 4. Computer tomography of achalasia of the
esophagus.

The first trocar introduced method of open lap-
aroscopy through the umbilicus. Through this trocar
into the abdominal cavity insufflated CO2 (pressure
10-14 mm Hg). In the same trocar, we introduce a
telescope with an angular optics of 30° (4-5 mm).
After superimposition of carboxypeperito-neum and
revision of the abdominal cavity, we introduce four
additional trocar for endoinstrument, with a diame-
ter of 3 or 3.5 mm. After examining the abdominal
cavity, we lower the stomach and abdominal section
of the esophagus into the abdominal cavity. We
perform a partial mobilization of the lower part of
the stomach to the left of the esophagus. Further,

we dissect the peritoneum above the esophagus by
means of mono- or bipolar coagulation and we mo-
bilize the abdominal esophagus.

After mobilization of the stomach and abdomi-
nal esophagus, it is necessary to note the myotomy
line by a hook of monopolar coagulation. After this,
we conduct an out-of-plane cardiomyo-tomy with
simultaneous traction in the transverse direction
by two instruments. The myotomy line should be
formed approximately 4 cm above and 2 cm below
the esophageal-gastric junction. The mucous mem-
brane of the esophagus is excreted on the 1/2 cir-
cumference of the esophagus. Then we pass to gas-
tropexy. The lower part of the stomach is attached
alternately to both edges of the cutting line with
separate nodal seams (Ethibond 3/0).

Recently, in order to eliminate the inconsistency
of the joints and eliminate tension in the gastropex-
ia region, we perform mobilization of the stomach
bottom with the intersection of the short arteries of
the stomach.

Laparoscopy cardiomiotomy (location
of trocars): 1 - trocar is installed through the navel
(telescope), 2 - trocar in the right hypochondrium, 3
- trocar under the xiphoid process, 4 - trocar in the
left hypochondrium, 5 - trocar in the left iliac region.
B - Laparoscopic cardiomyotomy, gastropexy (endo-

Fig.5. A -

photography.)

RESULTS

All patients are discharged home in a satisfac-
tory condition. Cases of conversion was not. The
average operation time is 75 minutes. The average
stay in the hospital was 6 days. The average postop-
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erative day for which they started to drink - 1, take
food - 2. The intraoperative complication - damage
to the mucous membrane of the esophagus oc-
curred during myotomy in 2 cases (7.4%). Defect of
the mucosa is sewn by separate sutures (Ethibond
3/0). Sealing of the seams of the esophagus mucosa
after suturing is verified by injecting air through the
gastric tube.

Six children (22.2%) required repeated interven-
tion: pneumodilatation (n = 2), balloon dilatation (n
= 2) and repeated surgery (n = 2).

Cases of relapse, apparently, are associated with
insufficient mobilization of the muscular layer in car-
diomyotomy, the presence of a cicatricial process in
the field of cardia, and deformation of the stomach
after surgery.

DISCUSSION

Based on a comparative analysis of the long-
term results, 431 cardiodilations and 468 esopha-
go-cardiomyotomies at the Mayo clinic showed ex-
cellent and good results in 65% and 85% of patients,
respectively. Unsatisfactory results after conservative
treatment were observed 3 times more often, 19%
and 6%, respectively [17]. Some authors believe that
cardiodilation justifies itself in 50% of cases [6].

The main drawback of cardiomyotomy is the
occurrence of gastroesophageal reflux. In the long
term after the operation of Geller, the incidence of
gastroesophageal reflux is 52%, reflux esophagitis
17%, hernia of the esophageal aperture 9%. [11]. In
patients with high acidity of gastric juice, this leads
to reflux esophagitis and the formation of esopha-
geal stenosis. All this served as an excuse for sup-
plementing Geller's operation with antireflux opera-
tions such as Nissen’s fundoplication [4], Toupet [21],
Belsey [12], Dor [13]. Some authors, in the case of
achalasia, prefer Dor fundoplication in laparoscop-
ic Geller's cardiomyotomy [16, 18, 20]. While other
authors prefer fundoplication by Toupet. So, A. Kilic
and co-authors in 93% of cases performed fundo-
plication, of which 75% by Toupet, 16% by Dor and
1% by Belsey. C. Smith gives a series of observations
of 209 patients who performed gastric dysfunction
in Toupet in 86.6% of cases, and in 12% of cases
according to the Dor and, correspondingly, 1.4% of
operations without fundoplication [10, 19].

In order to reduce the number of repeated in-
terventions due to the recurrence of achalasia of
the esophagus after laparoscopic cardiomyotomy,
Jafri M. and co-authors suggest performing intra-
operative manometry to determine the adequacy
of myotomy [9]. For the first time, data on the use
of intraoperative manometry belong to Hill L., who
published the results of transthoracic cardiomyoto-
my. In 94% of cases, a good result was obtained [7,
8]. In the largest series of observations (139 patients)
of laparoscopic cardiomyotomy using intraoperative
manometry, the case of relapse of pressure in the
NPS was observed in 1 patient and symptoms of
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dysphagia in 7% of cases [5]. Interesting data lead
C. Smith and co-authors, who analyzed the results
of treatment of 209 patients with esophagus acha-
lasia. In the first group (154 patients), various con-
servative methods of treatment were used before
cardiomyotomy: balloon cardiomyelitis, injections of
botulinum toxin, and subsequently both methods. In
this group, the level of mucosal perforations during
cardiomyotomy was 9.7%, whereas in patients who
did not use conservative methods of treatment (the
second group), this indicator was 3.6%. Late post-
operative complications in the form of severe dys-
phagia and complications from the lungs in the first
group occurred twice as often. Also, the authors cite
data on insufficient myotomy, which is manifested
by severe symptoms of the disease after surgery. In
the first group, additional procedures were required
in 19.5% of cases, including repeated myotomy and
esophagology, and in the second group in 10.1%
of cases. Given these data, the authors recommend
that conservative treatment methods should not be
performed for those patients who are scheduled for
cardiomyotomy [19].

Endoscopic treatments for achalasia - the ap-
parent absence of POEM in the pediatric popula-
tion. It has the combined advantages of endoscopic
procedure with long-term effectiveness of surgical
myotomy. Until 2015, a study conducted by Calda-
ro et al. Was conducted only in adults with proven
safety and efficacy [1]. The findings showed that he
had a shorter surgery time, lower complication rates,
faster feeding time, a longer myotomy, and a faster
discharge [8]. A single-centered experience of 26
patients with an age interval of 6 - 17 years demon-
strated successful treatment for 2 years C 20% de-
velopment of reflux [2]. Given recent acquaintance
with children, there may be a need to move to stan-
dard treatment, when even more experienced en-
doscopists will be available and trained to provide
comparable or improved results for achalasia [19].

CONCLUSION

As the literature data and own observations
show, surgical treatment of esophagal ahalasia with
a good functional result is possible with the use of
minimally invasive methods. In our opinion, and in
the opinion of a number of authors, laparoscopic
cardiomyotomy with fundoplication can be con-
sidered an operation of choice for achalasia of the
esophagus, since they possess all the advantages of
minimally invasive interventions and have the same
results as in open operations. Laparoscopic cardio-
myotomy according to Geller during achalasia is
effective in 77.8% of children. We are considering
a laparoscopic cardiomyotomy according to Geller
with Dor fundoplication - the operation of choice in
the treatment of achalasia in children.
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ASPECTS OF INTRA-OPERATIVE INACTIVATION AND METHODS
OF SURGICAL RESOLUTION OF RESIDUAL CAVITIES
IN PULMONARY HYDATID CYST IN CHILDREN
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" Public Institution State University of Medicine and Pharmacy “Nicolae Testemitanu”,
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ABSTRACT

The study includes a complex analysis of clinical, imaging, morpho-pathological and laboratory observa-
tions, as well as the results of the medical and surgical treatment of 150 patients, aged 3-17 years, with
pulmonary hydatidosis, of which 135 with primary hydatidosis and 15 with recurrent hydatidosis.

Thus, the results of this study allow us to conclude that intraoperative use of 2% silver nitrate solution al-
lows effective antiparasitic inactivation of hydatid larval cyst elements and adequate disinfection of residual
cavities, which contributes to a significant reduction in the incidence of recurrent cases and postoperative
septic complications. The residual cavity capitonnage with intraoperative filling using “LitAr” preparation
represents an optimal way of resolving residual cavities in major hydatid cyst with the presence of bronchial
fistulas and in hydatid cyst complicated with rupture, ensuring fast postoperative re-expansion of the restant
parenchyma, it being superior to pneumonostomy.

Key words: hydatid cyst, lung, children, treatment

INTRODUCTION

Hydatid disease is a cyclozoonotic parasitic
disease caused by the larval form of Echinococcus
granulosus, quite rarely encountered in Western
countries and considered endemic, with major pub-
lic health problems in several regions of the globe
[1,4, 53], including the Republic of Moldova [30, 48].
Although parasitic cystic lesions are most commonly
found in the liver (54.2-70%) and lungs (20-33.3%),
the hydatid metacestode may involve any tissue and
organ including: muscles (5%), bones %), kidneys
(2%), heart (1%), pancreas (1%), central nervous sys-
tem (1%), spleen (1%) etc. [20, 27]. Some authors
consider that in children, compared to adults, the
lungs are most affected; the incidence of lung forms
being about 68%, giant or multiple hydatid cysts are
not a rarity [7, 17, 33].

At present, chemotherapeutic preparations
for the conservative treatment of hydatidosis are
available, such as benzimidazole derivatives (al-
bendazole, mebenazole) or their combination with
pyrazinoisoquinoline derivatives, but no conclusive
evidence of their curative efficacy exists [6, 37].
Moreover, a harmful action of these preparations on
vital organs [26] has been recorded. In this context,
surgical intervention is the treatment of choice of the
hydatid cyst of various localization. It requires to un-
conditionally comply with some important principles
that significantly influence the evolution and the dis-
ease treatment [23], among which: cyst evacuation
with complete removal of parasitic larval cyst ele-
ments, deworming and avoiding the intra-operative
contamination and the residual cavity resolution [8,
43, 46]. Despite the multitude of technical precau-
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tions and the diversity of protoscolicide substances,
the intraoperative contami-nation with hydatid lar-
val cyst content is quite common, causing 10% of
postoperative recurrences [43]. The optimal way of
the residual cavity resolution in both the lung and
liver hydatid cyst, the attitude towards pericystic pa-
renchyma, especially in complicated and recurrent
forms of the disease, are contradictory. Although
various surgical, conservative and radical techniques
are proposed [16, 45, 52], the rate of postoperative
morbidity in hydatid disease is still high, ranging be-
tween 12.5% and 25%, with one or more associated
complications [35, 52].

The objective of the study was to carry out a
comparative evaluation of the in vitro and in vivo
protoscolicidal effect of some chemical compounds,
such as 0.5%, 1% and 2% silver nitrate, as an attempt
to intra-operatively inactivate the hydatid larval cyst,
and to elucidate some surgical technique peculiari-
ties in the postechinococcectomic residual cavities
resolution.

MATERIAL AND METHODS

The study includes a complex analysis of clinical,
imaging, morpho-pathological and laboratory ob-
servations, as well as the results of the medical and
surgical treatment of 150 patients, aged 3-17 years,
with pulmonary hydatidosis, of which 135 with pri-
mary hydatidosis and 15 with recurrent hydatidosis.

The elements of hydatid cyst and daughter-ves-
icles served as material for the experimental study,
obtained through the puncture of hydatid metaces-
tode (without any parasiticide treatment), as well as
parasitic larval cyst totally removed (laminar cuticle
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together with the proligerous membrane, obtained
after pericystectomy). The native material, collected
intra-operatively, was subjected to the histopatho-
lo-gical study, recording on the video camera with-
out any additional coloring methods. In addition to
silver nitrate, we also used other scolicide agents:
10% and 20% hypertonic saline solution, 95% al-
cohol, 2% mebendazole suspension, 3% hydrogen
peroxide, 10% iodopovidone.

The following morphopathological changes
were taken into consideration when analyzing the
effectiveness of the scolicide agent: the degree of
the chemical agent penetration into the tissues of
the germ elements; the disappearance of their ac-
tive movements; the intensity of their coloring (from
brown to black); the presence of objective signs of
damage to the structure of the wall and organs of
the germ elements; chaotic distribution of hooks.
The duration of exposure of the parasiticide solu-
tions used in hydatidosis was 1, 2, 5, 10, 15, 20 and
30 min, respectively (table 1). In order to document
the results obtained, a microscope video camera
was used.

The topographic study of pulmonary hydati-
do-sis showed that in 77 (51.3%) cases the right
lung was affected, in 54 (36%) cases — the left lung
was affected, and in 19 (12.7%) both. Concomitant
lung and liver involvement was found in 26 children
(17.3%), of which: right lung + liver involvement - 11,
left lung + liver involvement - 8, bilateral lung hy-
datid cyst + liver — 5 cases. In 2 children, some poly-
organic forms were found with concomitant damage
to the lungs, liver, spleen, brain, and kidneys. In 64%
of cases, large and giant cystic formations (the vol-
ume of the parasitic larval cyst exceeded 500 ml)
were diagnosed, affecting mainly the right lung - 31
cases, the left lung - 18 cases; the lungs and the liver
being simultaneously involved in 15 children. Of the
total number of patients, in 19 (12.7%) some clini-
cal-evolutionary forms were found which were com-
plicated with: infected lung hydatid cyst - 4 cases;
hydatid cyst rupture in bronchus - 11; simultaneous
rupture of hydatid cyst in bronchus and pleural cav-
ity - 4. The distribution of patients by age showed
the predominance of children aged 7-14 years both
in the group of boys (51, 69%) and girls (60.66%).
The analysis of the distribution of patients by sex
showed that 59.3% were male and 40.7% female.

Diagnostic imaging methods included chest
X-ray, computed tomography with and without re-
construction, pulmonary perfusion scintigraphy, he-
patic scintigraphy, ultrasound of the lungs and ab-
dominal organs.

The anesthesiology of patients in the study
group was performed with the Drager Fabius plus
anesthesia workstation, the Infiniti Vista XL multi-
function monitor, the Scio Four Oxi plus gas analyz-
er. Rapid induction was performed with Sevoflurane
through the facial mask. Catheterization of two and
more peripheral veins was performed, the central

vein catheterization being abandoned. For premed-
ication, the intravenous administration of Atropine
sulphate solution with Diazepam solution was used.
Opiates (Fentanyl), myoplegia with Atracurium or
Pipecuronium bromide were used for basic anesthe-
sia.

After 100% oxygen preventive hyperventila-tion,
tracheal intubation was carried out, assisted breath-
ing being performed with the apparatus in pres-
sure-controlled ventilation mode, peak inspiratory
pressure - 20 mm col. (max. 30-40 mm col. of water),
positive end expiratory pressure - 5-10 mm col. of
water. Subsequently, Isoflurane (minimum alveolar
concentration <1) was infused, which had a lower
influence on pulmonary hypoxic vasoconstriction. In
the unipulmonary intubation, a bronchial tube with
lumen with or without a cuff was used, depending
on the child’s age and airway dimensions.

In the unipulmonary intubation, assisted me-
chanical and manual ventilations proved to be
useful, depending on the surgery stage, with the
temporary arrest of short-term breathing in the in-
spiration or expiration phase. Under the control of
the monitoring indices (FiO2, SaO? ETCO?) the op-
timal ventilation regime was established by chang-
ing the respiratory volume and respiratory rate.

RESULTS

The results of the experimental study show that
the sensitivity of the germ elements to the scolicide
solutions used (table 1) depends, to a large extent,
on the clinical-evolutionary stages of the parasitic
disease and the degree of maturation of the germ
elements: the “younger” they are, the more sensi-
tive to the scolicide agents they are, therefore the
metascolex (a degenerative form of protoscolex)
was significantly more sensitive compared to ortho-
scolex.

The germ elements in the daughter vesicles of
the maternal membrane are well protected and,
therefore, resistant to the action of scolicide solu-
tions as compared to free protoscolex.

According to the final results of the “in vitro”
study, 10% and 20% hypertonic saline solutions, 2%
mebendazole, 3% oxygen peroxide have shown to
be less effective in inactivating hydatid germ ele-
ments even at an exposure of 15-20 minutes. Higher
inactivation possibilities included 96% alcohol and
10% povidone iodine. Some higher comparative re-
sults were recorded when using silver nitrate. Thus,
signs of the germ elements inactivation were ob-
served within the first 5-7 minutes after using this
preparation in 1% concentration, while 2% concen-
tration was effective even within the first 2 minutes
after administration.

The results of the action of 1-2% silver nitrate on
the structural elements of the parasitic larval cyst and
the fibrous capsule in the lung hydatid cyst in chil-
dren presented a major interest. Chitin and fibrous
capsule fragments, treated with this substance, were
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subjected to the morphopathological study (63 cas-
es). After treating the fibrous capsule with 1% and
2% silver nitrate, some variable structural degener-
ative changes were observed, strictly depending on
the solution concentration and the exposure period.
Under the action of 1% silver nitrate for 1.5-2 min-
utes, there was a moderate decomplexation of the
syncytium structure of the proligerous membrane
with marked syncytium imbibition and pronounced
argentophilia, as well as the syncytium cell adhesion
to the ratatinated pseudoglobulins.

Table 1. Efficacy of parasiticidal solutions depend-
ing on the duration of the exposure

1. NaCl 10 % 30 15-20 min | Absent
2. NaCl 20 % 30 15-20 min +

3. Ethanol 96 % 30 15-20 min ++
4. ilsbeiekelo S, 30 15-20 min | Absent

2%

5. H202 3 % 30 15-20 min +

6. PO"idj’gi/iOdi”e 30 | 10-15min +

7. | Fovidonelodine | 30 | 25.30min | 4+
8. |[Silver nitrate 0,25 %| 30 15-20 min +

9. | Silver nitrate 0,5% | 30 15-20 min +
10. | Silver nitrate 1 % 30 5-7 min ++
11.| Silver nitrate 2% 30 1-1,5 min ++
12 | Silver nitrate 2 % 30 2-2,5 min +++

At an exposure for 4-5 min. of the preparation,
there was recorded the complete decomplexation
of the proligerous membrane, with the necrotic de-
generation of the proligerous syncytium and the
reticular net, its ejection, with denaturation and co-
agulation processes, the lamellar tunica having a
marbled appearance.

At 2 % silver nitrate exposure for 2 minutes there
was determined a more active degeneration in the
proligerous membrane, manifested by total or sub-
total necrosis, with mild argentophilia, rendering it a
granular appearance. The action of 1% and 2% silver
nitrate for 2-3 minutes causes major denaturation
and coagulation with total disintegration of the par-
asitic elements (fig. 1). At the fibrous capsule level,
the preparation soaks in its superficial layers, form-
ing a strict demarcation area between the layer of
eosinophilic necrosis and granulation. Within these
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limits there is a dystrophy of the connective fibers,
in some places their disjunction being observed,
followed by aseptic necrosis. After 3-5 minutes,
the swelling of cytoplasmic fibroblasts is observed,
sometimes seconded by a micro-vacuolation, the
nuclei being ratatinated. The fibroblasts on the area
adjacent to silver nitrate action became more succu-
lent. A more advanced and deeper aseptic necrosis
was determined at an exposure for 5-7 minutes, in
some cases reaching the fibrovascular layer. In some
sectors the penetration of the preparation into the
adjacent lung parenchyma was observed. As a rule,
the pericystic bronchial net remains intact, except
the bronchi that open up into the residual cavity.

Fig. 1. Microscopic aspect of protoscolex treated with
2% silver nitrate

The results obtained show that 2% silver nitrate
has marked necrotic action and it can be used in
pulmonary hydatidosis as an elective substance in
the intraoperative inactivation of the hydatid larval
cyst. The scolicide and bactericidal action of 2% sil-
ver nitrate, along with its necrolytic action, provides
favorable conditions for both the obliteration of the
postechinococcoectomy residual cavity and for the
prophylaxis of relapses and postoperative complica-




tions. Administration of this preparation reduces the
risk of parasite germ elements dissemination, as well
as intra- and post-operative complications, relapses.
The choice of appropriate anesthesiological assis-
tance in surgical interventions in lung hydatid cyst
in children has been made according to factors that
influence the pulmonary ventilation/perfusion ratio
and increase the risk of developing hypoxaemia, in-
cluding: lateral position of the patient, pneumotho-
rax, in some cases the need for one-lung intubation,
etc. To prevent the development of atelectasis and
obturation of the intubation tube with blood clots
and biological fluids, assisted pulmonary ventilation
was performed under permanent positive pressure
conditions at expiration. Only patients with ade-
quate self-respiration were extubated, as well as
cough reflex being restored and satisfactory muscu-
lar tonus being present due to restored conscious-
ness.

Surgical techniques were applied and managed
according to the topography and dimensions of the
hydatid cyst. They included:

+ pulmonary echinococcectomy+Delbet capi-

tonnage of the residual cavity - 33 cases;

+ echinococcectomy + residual cavity capiton-
nage with suture application in overleveled
bursae with absorbable wire “to-and-fro” - 56
cases;

+ echinococcectomy + residual cavity capiton-
nage with suture application in overleveled
bursae with absorbable wire “to-and-fro” with
application of “LitAr"” material - 44 cases;

+ echinococcectomy + pneumonostomy - 18
cases;

+ economical marginal cyst-pericystectomy re-
sections (12 cases);

The predominant use of echinococcectomy with
the residual cavity resolution by application of su-
tures in overleveled bursae with absorbable wire
“to-and-fro” was imposed by some negative mo-
ments that develop after the Delbet capitonnage
of the residual cavity. All the dehiscences of the
capitonnage sutures observed in the study group
in children with uncomplicated lung hydatid cyst (3
patients) occurred when using this method, the per-
sistence of residual spaces being found in 11 cases.

Difficulties in resolving residual cavities also
occur in the case of overleveled “to and fro” cap-
pitonage, especially in large cystic formations and
deep intrapulmonary formations. In these cases,
there is a real risk of developing pulmonary collapse
caused by persistent air leakage from secondary
bronchial fistulas (2 cases), residual cavity infection
(1 case), long persistence of residual spaces in major
cysts (4 cases) (fig. 2). In view of these inconvenienc-
es, the method was completed using “LitAr” plas-
tic material, the process being particularly useful in
these cases.

Fig. 2. Patient V, 13 years old. Preoperative chest X-ray
(A) - giant pulmonary hydatid cyst of the right lung;
the presence of residual spaces after capitonnage at
discharge (B) and 30 days post-operatively (C)

Some serious problems in resolving residual
cavities occur in complicated hydatid cyst, these pa-
tients being hospitalized late. Morphopathological
investigations have confirmed that the capitonnage
of the residual cavities in these cases may be a fail-
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ure due to the presence of marked inflammatory-de-
structive phenomena of the fibrous capsule layers
and pericystic pulmonary tissue. In major cysts and
in forms complicated with rupture, resolved by su-
turing fistulas with external drainage of the residual
cavity (cystostomy) and the pleural cavity, signifi-
cant postoperative morbidity was determined due
to long persistence of the residual cavity (30 - 112
days ) (fig. 3, 4), aerostatic disorders (12 cases), and
the development of serious complications manifest-
ed by the destructive pleuro-pulmonary process (3
cases), postoperative suppurative pleurisy (2 cases),
compressive pneumothorax (6 cases) (fig. 5).

Fig. 3. Patient A., 10 years. Preoperative computed to-
mography. Hydatic cyst in the lower lobe of the left lung

To fill the residual cavity subjected to capiton-
nage, we used plastic material “LitAr” (42 cases)
which is a collagen preparation with hydroxyapatite.
The preparation was applied concurrently with the
capitonnage of residual cavities, filling 2/3 of the
volume of these spaces. The use of this plastic mate-
rial allowed to obtain stable aerostasis and haemo-
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stasis in the postechinococcectomic residual cavity
in most cases (fig. 7), except 2 patients with infected
hydatid larval cyst complicated with rupture in which
only the observed fistula was sutured and filled, the
residual cavities being drained. According to the re-
sults obtained, this method is not sufficient for a sta-
ble aerostasis, so it was subsequently abandoned.

Fig. 4. Patient A., 10 years. A - chest X-ray performed
on the 3rd postoperative day: the presence of the re-
sidual cavity with fluid drained out(A, B), which is main-
tained on the 38 day after surgery (C, D)

Fig. 5. Patient L., 10 years. Postoperative chest X-ray
performed 6 days after surgery. Compressive pneumo-
thorax on the right with the residual cavity visualiza-
tion

Cystostomy (pneumostomy) proved to be an
effective method in uncomplicated hydatid cysts
without inflammatory changes of the pericystic pa-
renchyma, localized predominantly in the peripheral
lung areas and without the presence of major bron-
chial fistulas (fig. 6).
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To perform an efficient filling, it was necessary,
along with the capitonnage of the residual cavities, to
fill at least 2/3 of the volume of the residual spaces.
This procedure also represents an effective method
of prophylaxis of postoperative complications.The
period of time that ensures a satisfactory filling of the
residual cavity is 20-25 days, during which accelera-
tion of the local repairing phenomena takes place.
The adverse reaction was recorded in one case by
the development of pleurasy resolved without major
therapeutic problems. This method was particular-
ly useful in major or complicated lung hydatid cyst,
usually accompanied by marked pleuropulmonary in-
flammatory phenomena and bronchial fistulas, there-
by avoiding pulmonary resection operations.

i
Fig. 6. Patient P., 9 years old. A - preoperative chest
X-ray: the presence of a large formation in the lower
lobe of the left lung; B - chest X-ray 10 days postop-
eratively: the presence of a residual cavity; C - chest
X-ray 60 days postoperatively

Cases of the lung hydatid cyst recurrence were
recorded in 6 (4%) patients, of which 1 patient was
reoperated 3 times and one female patient twice,
the number of surgical reinterventions reaching 11
(7.33%). Cases of death in the study group were not
recorded.

DISCUSSIONS

Surgical intervention is the optimal treatment in
lung hydatid cyst [18]. Surgical removal of the intact
hydatid larval cyst remains the preferred option in the
surgical treatment of this disea se with any location,
intraoperative contamination being the main cause
of multiple secondary hydatidosis. In this context,
several substances with a protoscolicidal action have
been proposed for the intra-operative inactivation
of parasitic elements, including: formalin, thymol,
ethanol 95%, hypertonic saline solution 20%, hyper-
tonic glucose solution, povidone iodine, cetrimide,
octenidine hydrochloride, chlorhexidine gluconate,
hot water, etc. [13, 14, 22, 36]. The increased toxicity
and the development of adverse reactions and se-
rious complications induced by these preparations
necessitated to search for new scolicide agents with
less harmful action on the macro-organism and with
increased efficiency in inactivating this parasitic
agent [12,34,41]. For this purpose, there were test-
ed several compounds obtained from plants and mi-
croorganisms [3, 32, 42], chenodeoxycholic acid, an
effective bile stones dissolving agent [44], sodium
arsenite [49], silver nanoparticles [40], and biogen-
ic selenium [31]. The results of these experimental
studies are at the discussion stage, opinions being
often contradictory [29]. It is important that during
the process of intra-operative inactivation, the active
migration phenomenon of protoscolex is also taken
into account [5].

Fig. 7. Patient C. 3 years. A - Preoperative X-ray: Ma-
jor hydatid cyst in the upper lobe of the right lung.
B - postoperative X-ray at discharge (12th day). C -
chest X-ray 1 year after surgery. D - pulmonary scin-
tigraphy (perfusion) performed 1 year after surgery.
E - postoperative pulmonary scintigraphy of patient C.
performed 2 years after surgery

Several techniques have been proposed to re-
move the hydatid larval cyst dependent on intra-op-
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erative conditions, including enucleation (Ugon pro-
cedure) plus capitonnage, cystotomy with bronchial
fistulas closure plus capitonnage (Possadas proce-
dure), cyst-pericystectomy (Perez-Fontana methodl),
pneumostomy, lung resections, etc. [10, 24, 38].

In the literature there is also controversy regard-
ing the attitude towards the residual cavities after
the removal of the hydatid larval cyst [45]. Although
parasitic cyst enucleation is only possible in 21.4%
of adults and 16% of children [10], some authors
believe that using this procedure along with bron-
chial fistulas closure should be a standard surgical
technique, because the residual cavity capitonnage,
does not have significant beneficial effects in post-
operative evolution [19]. At the same time, several
authors opt for cystotomy with the capitonnage of
the residual cavity and the preservation of the peri-
cystic parenchyma, the avoidance of the bronchi-
al-pleural fistulas and the prevention of the abscess
formation within the residual cavities are important
advantages of this technique [2, 11, 28, 51].

There is a risk that capitonnage of the residu-
al cavities will cause the disfigurement of lung pa-
renchyma, which may influence the postoperative
re-expansion of the lung [38], and in complicated
forms of the disease it can lead to infection, the lac-
eration of the pulmonary tissue and the insufficiency
of the capitonnage sutures [45]. The non-capiton-
nage procedure with pneumonostomy is considered
a safe and effective alternative technique by sev-
eral authors, who concluded that the capitonnage
procedure does not have any advantages in terms
of hospitalization length, duration of air removal
through the chest tube or prevention of some com-
plications such as empyema, persistence of fistulas
and air leaks, recurrence [15, 16, 24, 47]. This tech-
nical procedure of creating a direct communication
between the residual cavity and pleural space, with
the removal of bronchial fistulas and external drain-
age in pulmonary echinococcectomy was proposed
by Yacoubian H.D. and Dajani T. (1963).
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Pulmonary resections, justified under certain
conditions [52], should be performed with caution
even in the case of infected hydatid cysts, giant
or multiple cysts involving the same lobe [21, 25],
some technical procedures being preferred with the
preservation of the pulmonary parenchyma [39], es-
pecially in children and endemic areas, where the
risk of recurrence is a real concern [9].

Thus, the results of this study allow us to con-
clude that:

1. Intraoperative use of 2% silver nitrate solu-
tion allows effective antiparasitic inactivation
of hydatid larval cyst elements and adequate
disinfection of residual cavities, which con-
tributes to a significant reduction in the inci-
dence of recurrent cases and postoperative
septic complications.

2. The use of contemporaneous inhalers of
Sevoflurane, Isoflurane in the general anes-
thesia regimens in lung surgery in children
allows adequate management and safe con-
trol of the level of anesthesia and analgesia
with minimal implications for hypoxic pulmo-
nary vasoconstriction.

3. The residual cavity capitonnage with intra-
operative filling using “LitAr” preparation
represents an optimal way of resolving re-
sidual cavities in major hydatid cyst with the
presence of bronchial fistulas and in hydatid
cyst complicated with rupture, ensuring fast
postoperative re-expansion of the restant
parenchyma, it being superior to pneu-
monostomy.
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RECONSTRUCTIVE OPERATIONS OF CHILDREN
WITH SERIOUS TRAUMATIC SPINE DEFORMATIONS

Shavga N.N., Shavga N.Gh.

“Nicolae Testemitanu” State Medical and Pharmaceutical University
Chisinau, Republic of Moldova

ABSTRACT

In Clinic of Vertebrology, Orthopedics and Traumotology of the “N.Georgiu” Scientifically - Practical
Center of Children’s Surgery 29 patients with spine deformations after traumatic injuries in the acute stage
have been pre- and postoperatively examined with a follow-up of 1 to 5 years. Children were aged between
3 and 17 years. The main goals of surgical interventions were: elimination of the compression factor, de-
formation and disbalance, correction and spine stabilization. The comparative analysis of the quality of the
life of patients (according to a questionnaire ,EQ-5D"), before and after surgical intervention, has shown
that the quality of the life of patients improved, in comparison with the preoperative period, from 12,7+0,3
points to 7,7+0,1. The distant results of surgical treatment were good- 85,1%, satisfactory — 11,2 % and
unsatisfactory — 3,7%.

Conclusion: 1. In fresh cases of the complicated spinal - marrow trauma with mild and average degree of
a neurologic symptomatology (D degree on Frenkel’s scale) the preference was given to the closed, indirect
decompression. At a serious neurologic symptomatology (A, B, C degree) carried out open decompression
and revision of dural bag's contents; 2. Optimum method of correction the complicated spinal - marrow

trauma were: forward spine release; dorsal correction and backbone fixation by a metal construction.

Key words: spine deformations; traumatic injuries; spine stabilization, children

INTRODUCTION

Traumatic spine deformations at children repre-
sent the cause that influences the main peculiarities
of the spinal column: its safety and stability; initial-
ly it is manifesting by pains, statics infringements,
and internals’ dysfunction, subsequently it leads to
severe decrease of quality of life. The choice of sur-
gical and therapeutic options in the management of
traumatic spine deformations at children is still con-
troversial. So (for example) patients with fractures
like Al according to AO/ASIF classification don't
need in surgical treatment. However, it is proved on
a big clinical material [12] the fact that compression
fractures like Al with depression of forward (ventral)
part of the spine on 5 mm (>5), or average more
than on 3 mm at children leads to formation of ky-
phosis deformation. One experts recommend in ur-
gent cases forward decompression of a spinal cord
at the level of damage [2, 8, 9], but others prefer
decompressing-stabilizing operations with back or
back-lateral access [5, 11]. The majority of available
literary references belong to studying of spine injury
at adults.

Work's goal: Rising of treatment’s efficiency at
traumatic deformations of thoracal and lumbar spine
department at children by means of development
differentiated surgical tactics.

MATERIAL AND METHODS

29 patients with traumatic injuries thoracal
and lumbar spine department have been pre- and

postoperatively examined with a follow-up of 1 to
5 years, in Clinic of Vertebrology, Orthopedics and
Traumotology of the Scientifically - practical Cen-
ter of Children’s Surgery “N.Georgiu” (2008-2012).
Children were aged between 3 and 17 years; they
were predominantly boys — (56 %).

The evaluation included collecting of anamnesis
data, clinical examination, labs and imaging (stan-
dard radiography/ with functional tests, magnetic
resonance).

The type of fracture was estimated on Denis
classification (1983) and AO/ASIF scale (Gertzbein
S.D. 1994) extent of neurological disturbances on
the scale of Frankel (1969) modified for children’s
age, pelvic functions JOA agrees. All patients were
operating in terms from several hours to 5 weeks
from the trauma moment.

Injuries of vertebras at one level became per-
ceptible at 21 (72,4%) patients, two and more at 8
(27,6%). The combination of spine and spinal cord
injuries took place at 9 (31%) patients, damages like
Alll took place at 2 patients, Bl types at 2, and Cll| at
5. Depth of neurological disturbances on the scale
of Frankel was: A-5 (55,6%), V-2 (22.2%), S-1 (11,1%),
D -1 (11,1%). Disturbances functions of pelvic or-
gans on the scale of JOA were: 1-5(55,6) patients,
2-2 (22.2%) and 3-2(22.2%). Therapy according to
the NASCIS-II protocol carried out to patients with
the complicated spinal trauma from the moment of
hospitalization.

The indication to operative treatment was spine
instability (on F.Denis) at which there are damages
of two or more backbone’s colons, according to AO/
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ASIF classification (Gertzbein S.D., 1994) : All-Alll
(explosive fractures) — 14 (48,3%) and Bl (distrac-
tion - flexion on type of “seat belts” (“seifti-belt”))
-4 (13,8%), ClI-Ill (dislocation-fractures) — 5 (17,2%)
patients. Al (compression fractures with height’s de-
pression of forward department of vertebral body
more than on 5 mm (>5°), and height's depression
of average department more than on 3 mm) were
observed at 6 (20,7%) patients.

The main goals of surgical interventions were:
elimination of the compression factor, deformation
and disbalance, correction and spine stabilization.
Surgery allowed obtaining the following results:

1. Reposition (reduction) of the body of dis-

placed vertebras;

2. Reconstruction of forward and average spine

columns;

3. Restoration of physiological spine profiles

(frontal and sagittal);

4. Restoration of normal anatomy of the verte-

bral channel;

5. Stabilization of the spine-impellent segment.

Clinical case. Patient K., 3 years old. There is
a combined trauma, the closed fracture and verte-
bra dislocation L1 (type C lll), the bottom paraplegia
(type A).

Operation: Wide laminectomy Th XII, L1, LI,
vertebral channel’s revision, indirect reposition; fix-
ation by CD system.

Fig. 2. After operation. In 2 years after operation neu-
rological disturbances of type A passed to type D.

RESULTS AND DISCUSSIONS

Reposition and stabilization interventions which
are combining with a partial resection of curve pro-
cess of joints at seifti-belt damage were carried out
for the best adaptation of back osteal structures at
the reposition.

Decompressing and stabilization interventions in
combination with back and lateral back autospon-
dilodezis were carried out at patients with compli-
cated traumas. The remote results were tracking
in terms from 1 to 5 years. Local deformation (ky-
phosis, depression of body’s height) was partially or
completely eliminated. There is no negative dynam-
ics after expeditious treatment in cases where neu-
rological symptomatology wasn’t noted. In 1 case
transition of type A to type D is noted. In 8 cases
of the complicated trauma there was regress of a
neurological symptomatology, on 1-2 degrees on
Frankel.

Questioning and medical examination in poly-
clinic were carried out at 28 patients. 20 patients

Fig 1. Before operation. L1 dislocation-fracture, symp-
tom of a double vertebra
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returned to study. Constructions are removed at 2
patients in remote period (3 years) - 1 breakage of
hinge, 1 screw.

Partial loss of the reached kyphosis correction
(to 20%), in cases of “short” bracing of two vertebral
motive segments at 2 patients was observed. Intra-
operative complications: not recognizable wrong
screws carrying out (2). Early complications: sacrum
decubitus (1), infection of urinary ways (1), superficial
inflammation of an operational wound (1). Late com-
plications: 3 cases of metal construction breakages,
in 1 with correction loss.

For objectivity of results we used a Denis's scale
(1984) for the pain and operability syndrome’s as-
sessment: at 14 (53,8%) patients - P1 degree (there
is no pain), 9 (34,6%) - P2 (the infrequent weak pains
which aren’t demanding treatment) and at 3 (11,5%)

CONCLUSION:

1. In fresh cases of the complicated spinal -
marrow trauma with mild and average degree of a
neurologic symptomatology (degree of D on Fren-
kel) the preference was given to the closed, indirect
decompression. At a serious neurologic symptoma-
tology (A, B, C degree) carried out open decom-
pression and revision of dural bag’s contents.

2. The early surgical intervention leads to pain
syndrome’s cupping, restoration of a vertebral form,
elimination of the spine deformation and stabiliza-
tion of the damaged segment, using only back ac-
cess.

3. Compression fractures like Al with depressi-
on of forward (ventral) part of the spine on 5 mm
(>5°), or average more than on 3 mm at children ne-
eds to operate for the purpose of prevention of the

- P3 (the average intensity, sometimes demanding kyphotic deformation’s formation.

applications of drugs).
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AND REMOTE OUTCOMES
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ABSTRACT

Objectives. Surgical management of patients with benign biliary strictures and biliary lesions is a cur-
rent issue for discussion and raises many scientific research directions. The purpose of this study was to sys-
tematize our experience in the treatment of benign biliary strictures, analyzing both immediate and remote
complex results.

Material and methods. Between 1989-2015 years, there were 203 hospitalized patients with benign
biliary strictures in Surgery Department no. 2 of Public Institution, State Medical and Pharmaceutical Uni-
versity (Pl SMPhU) “Nicolae Testemitanu”. The study is conducted as part of postdoctoral research; thesis/
dissertation title is Clinical-functional efficiency of modern surgical treatment of benig biliary strictures ac-
cording to immediate and remote clinical results and was approved by the Science Council of PI SMPhU
“Nicolae Testemitanu” and Ethical Committee (EC) of Ministry of Health (MoH). Clinical evaluation included
several consecutive steps: 1) setting the etiopathogenic diagnosis; 2) pre-operatory decompression of the
biliary tree; 3) reconstructive surgical act. In the case of biliary strictures, after the initial assessment, bilio
digestive derivations were performed according to the level of the obstacle, preferring the bilio-jejunal on
isolated loop en Y a la Roux.

Conclusions. The iatrogenic stricture of bile duct has a complicated evolution, with many surgeries,
requiring many hospitalizations. It should be endeavored to detect them in a timely manner and to prevent
septic complications. In the first phase biliary tree decompression will be used, and after decreasing the
inflammatory process biliary-digestive reconstruction will be performed. These patients require a complex

remote monitoring and analysis of health status.

Key words: biliary strictures; etiopathogenic diagnosis; hepaticojejunostomy; reconstructive surgery act

INTRODUCTION

Bile duct lesions that occur most often after a
cholecystectomy, present a formidable challenge for
surgical services that require a complex approach for
optimal management. If the injury is not recognized
in time or has been poorly managed, then serious
complications can occur, such as cholangitis, biliary
cirrhosis or portal hypertension. These complications
involve considerable a cost for treatment, loss of em-
ployment and long-term disability [6, 18].

The incidence of biliary injuries during open cho-
lecystectomy is reported to be about 0.1-0.2%. The
incidence of biliary injuries during laparoscopic chole-
cystectomy is certainly greater than the one following
open cholecystectomy and according to published
data varies between 0.4-0.6% [6, 22]. It is also note-
worthy that after laparoscopic cholecystectomy bile
injuries are more severe and complex than those en-
countered during an open cholecystectomy [1, 4, 12].

In order to define the types of biliary lesions (BL)
there have been proposed several classifications of
BL, but none is universally accepted because each
has its own limitations. Among them, a fundamental
role is played by Bismuth’s classification and Stras-
berg’s classification, which are most commonly used
by practitioners. Bismuth's classification addresses the
group of patients presenting an established biliary
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stricture and distributes patients based on the level of
damage, which is a determining factor of the evolu-
tionary result [5]. Dr. Sikora amended type Il strictures
in type llla/ lllb, according to Bismuth, depending on
the level of confluence of hepatic ducts, being intact
or destroyed [20]. Strasberg’s classification applies to
acute injury with bile leaks, lateral damage and sec-
tioning [21]. A subgroup of transections (type E ac-
cording to Strasberg) incorporates Bismuth classifica-
tion. The major disadvantage of these classifications
is that some important factors affecting the result are
not presented, such as the vascular lesions, time un-
til recognition of the damage, the presence of biliary
fistula (internal/external), portal hypertension, liver
function, and the presence or absence of previous
reparatory operations.

The Hannover classification is the most refined
in terms of the combination of classification of Stras-
berg and Bismuth and is addressed directly to the
assessment of biliary-vascular lesions [3]. Hopefully a
comprehensive classification system, universally ac-
cepted at all levels of surgical services, will be pro-
posed in the near future and will mandatorily include
all the relevant parameters that influence long-term
outcome [12].

A detailed clinical evaluation and a thorough
preoperative preparation are important factors for a
successful management of a patient with BL. The ma-




jor preoperative aim is to document the degree of
liver dysfunction, to establish the exact level and type
of stricture, the presence or absence of biliary infec-
tion, and to investigate possible complications such
as secondary biliary cirrhosis and portal hypertension
or possible biliary fistula. Besides BL diagnosis, it is
also equally important to detect the associated med-
ical risk factors, especially liver disease coexistence,
electrolyte dysfunction, coagulation, metabolic or in
association with infection disorders.

In this context, our study focuses on what hap-
pens after the damage has already been produced
and the surgical modality for solving the existing
problems [16]. The moment of BL repairs is critical,
especially when we realize that the first attempt to
repair is the best in terms of long-term outcome.
The outcome of main bile duct injury is an increase
of diameter, wall thickening, an increase in prolifera-
tive connective cells and an increase in elastic fibers.
One important relevant aspect is the presence of in-
flammatory infiltrate in the wall of bile duct wall. In
an elective situation, a minimum period of 3 months
after the injury and reconstruction is optimal for the
resolution of edema and tissue inflammation from the
biliary-hepatic region and for a proximal dilatation of
the biliary tree [6, 11]. In patients with an total ex-
ternal biliary fistula, the interval from injury to recon-
struction can be extended to six months, in order to
provide the appropriate surgical management, which
will ensure the return of externalized bile in the di-
gestive tract, avoiding electrolyte disturbances and
development of acholia [8]. Unjustified haste in trying
to solve an injury at an early stage by reconstruction is
associated with a high risk of bile leak postoperative-
ly - 30%, forming a distant stricture - 25% and a high
mortality - 30%.

The aim of the management of bile stricture is
to restore the flow of bile in the gastrointestinal tract
through a bypass that prevents reflux cholangitis, bili-
ary sludge duct which is formed due to stasis and the
formation of gallstones, re-stricture of the bile duct
or chronic progressive liver injury. The surgical recon-
struction is superior to other techniques, such as per-
cutaneous or endoscopic (balloon dilation or stent-
ing). Hepaticojejunostomy (HJA) is the gold standard
in the treatment of biliary strictures. The key surgical
principles associated with a successful reconstruc-
tion of biliary stricture are the exposure of healthy,
well-vascularized stump bile that drains the entire liv-
er, and preparation of a corresponding segment of
intestine (usually a loop Roux-en-Y of jejunum> 80
cm) to make close edges and tension free anasto-
mosis — mucosa to mucosa [13, 15]. Hepp-Couinaud
technique for accessing the left hepatic duct under
the base of the quadratus lobe enables repair of high
lesions, performing a bypass with reliable results. A
side-to-side HJA, performed through a longitudinal
incision of the left hepatic duct, produces a large
anastomosis, minimizes the dissection behind the bil-
iary tract and reduces the risk of excessive devascu-
larization of liver ducts [2, 23].

The data from a few tertiary centers presents the

postoperative mortality ranging from 5% to 8%. In the
last decade, with perfected surgical techniques and
management of biliary strictures addressed, there is
a considerable decrease in operative mortality with
many consistent series reporting zero perioperative
deaths [14]. Risk factors adversely affecting the sur-
vival rate are: age, repeated reconstructive surgery,
significant comorbid medical condition, sepsis, bile,
and secondary biliary cirrhosis [9].

Several factors must be considered when dis-
cussing the long-term outcomes after reconstruction
addressed to biliary strictures. Several tertiary care
centers reported a satisfactory result in 80-90% of
patients. Important factors, presented at scientific fo-
rums, underline that predictors of adverse outcome
typically include proximal strictures (Bismuth type 3
and 4), multiple previous attempts of reconstruction,
presence of parenchymal liver disease, portal hyper-
tension, difficult biliary anastomosis, biliary sepsis,
lack of experience of the surgeon [18, 19].

Psychosocial repercussions of BL are high; most
patients are in the most productive years of their
lives. When faced with a serious post-operative com-
plication, requiring major surgical reconstruction car-
ried out by several specialists, a program with integ-
rity assessment and rehabilitation is needed, being a
major cost to the health system. Despite the excellent
results in long-term reconstructive surgery, Quality of
life (Qol) is modest and not well documented. Cur-
rent studies are often incomplete and do not allow
these goals to be established on this difficult issue.

MATERIALS AND METHODS

In the present study, 203 patients with iatrogen-
ic biliary lesions secondary to laparoscopic or open
cholecystectomy, gastric resections, admitted at the
Surgery Clinic no. 2 between the 1989-2015 years,

were looked after (fig. 1).
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Fig. 1. Distribution of the evaluated cases over the
1989 -2015 years, no. abs.

The mean age of the 203 patients was 49.15 *
0.94 years, in the range: 21-78 years old, they were
37 (18.2%) men and 166 (81.8%) women. Depend-
ing on the symptoms presented and the clinical
manifestations of patients with postoperative biliary
strictures the following clinical picture is found at the
time of admission for reconstructive intervention:
presence of biliary colic in 103 (50.7 + 4.93%) cases;
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jaundice in 157 (77.3 = 3.34%) cases; cutaneous pru-
ritus in 104 (51.2 £ 7.36%) cases; hepatomegaly -32
(15.8 = 6.45%) cases; fatigue in 140 (69.0 = 3.91%)
cases; presence of external biliary fistula in 137 (67.5
*+ 4.01%) cases. Stated symptomatic was directly
correlated with the presence of chronic biliary-he-
patic suffering, motivated by supported biliary injury
and followed by reparative operations or drainage
of the biliary tree. The intensity of clinical signs was
explained by the degree of drainage of the biliary
tree, the amount of bile that got in the digestive
tract, the presence of local septic complications, or
angiocholitis, the transient or persistent mechanical
jaundice, the degree of hepatic failure.

Direct etiologic cause of postoperative biliary
strictures in 91 (44.8%) of the cases were the con-
sequences of lesion of the MBD during a traditional
cholecystectomy. Usually these are cases of acute
cholecystitis or situations with major fibrosis with de-
formation of the report of the gallbladder and bili-
ary-vascular complex. The major complexity of cases
imposed them to be resolved by traditional access,
often during night shifts with inadequate anesthes-
ical relaxation, difficult access to subhepatic space,
adding a possible inadequate incision by size. In 107
(52.7%) cases the lesion was secondary to laparo-
scopic cholecystectomy. These situations often are
motivated by scleroatrophic cholecystitis, anatomi-
cal abnormalities, bleeding during surgery. Clinical
experience was 16 (7.88%) cases of lesions, which
constituted 0.05% of all clinical cases of cholecys-
tectomy operated during this period. The remaining
187 (92.12%) cases were from other surgical ser-
vices. Gastric resection for complicated callous ul-
cers with penetration caused iatrogenic injury just in
5 (2.5%) cases. An important point is that over time
from the lesions to its finding in our study was 7.29
+ 0.49 days, which increased the gravity of patients
at the stage of drainage of biliary tree and obviously
had a major impact on biliary stricture formation. An
important criterion in increasing complexity of stric-
tures furtherly developed was that 99 (48.8 = 5.02%)
of patients had two or more drainage operations
or plastic MBD at the time of lesion. Any repeated
trauma obviously increases the local inflammatory
process, grade of fibrous tissue and develops a dif-
ficult biliary stump due to the excessive fibroplastic
process and changed local anatomy. In the remain-
ing 104 (51.2 = 4.90%) of cases there is only one in-
tervention, thanks to the presence of partial lesions
with retention preservation of MBD path. Timely de-
tection of these patients prevented septic complica-
tions and limitation of re-operation just in order to
restore MBD on the Kehr or Robson drainage. The
presence of small lesions often makes us technically
easier to resolve the biliary drainage through mini-
mally invasive endoscopic methods often associat-
ed with percutaneous echo-guidance. Endoscopic
stenting was possible at 15 (7.39%) patients, which
excluded the need for open intervention. As a re-
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sult, it provides natural bile flow into the duodenum
and satisfactory physiological preparation and qual-
itative precondition for reconstructive interventions.
We also conducted a comparative study of diag-
nostic imaging methods, which allowed us compara-
tive evaluation of sensitivity and specificity, negative
and positive predictive values for the diagnosis of
patients with benign biliary strictures. Imaging ex-
aminations (ultrasound, CT, MRCP, ERCP, CPTH and
cholangio-fistulography) showed conclusive pictures
of the biliary tree, intra- and extrahepatic sectors,
the degree of expansion, distal discontinuous extra
hepatic bile duct and even invisible in some cases.
They were used to discover the level of stricture and
state of different sectors of biliary tree, the biliary
wall thickness above the obstacle and the presence
of endobiliary inclusions. Preoperative visualization
of the biliary tree was obtained by cholangio-fis-
tulography in 29 (14.29%) cases, by ERCP in 157
(77.34%) cases and by CPTH in 19 (9.36%) cases.
The performed imaging examination allowed to
systematize the level of strictures. So in our study, 6
(3.0%) patients were reported as type |, 92 (45.3%)
type I, 90 (44.3%) as a type lll, 15 (7.4% )- type IV
and type V - 0 (Table 2). Bile duct dilation above
stricture was more than 1.5 cm at 77 (37.93%) pa-
tients, from 1.5 to 2.0 cm at 102 (50.25%) patients,
and more 2.0 cm at 7 patients. This moment was
of great importance to the formation of biliodiges-
tive anastomosis. Biliodigestive derivations are es-
sential to rebuilding the biliary tree and restoring
properly the biliodigestive flow. Any reconstruction
of biliary channel, in our experience, fulfilled the
following requirements: a) excision of fibrous tis-
sue from proximal biliary channel; b) formation of a
wide anastomosis; ¢) presence of an intact mucous
membrane without any inflammatory processes at
3600 of the anastomosis line; d) good vasculariza-
tion on suture line; e) lack of tension on the anas-
tomosis line. Currently achieving biliary-digestive
derivations using Roux loop has become a recog-
nized standard in biliary strictures surgery. But no-
table advances were recorded in terms of forming
the hepaticojejunoanas-tomosis. Technological de-
velopment of applying this anastomosis was directly
related to evolution in processing the biliary stump
and suture material. In current practice, anastomosis
is performed with ordinary sutures, which are passed
through all layers. We allow as PDS suture material,
Vicril 4 / 0-5 / 0. We focus on a good hermeticism,
applying sutures with 2-3 mm step. On posterior lip
the nodes are applied facing the lumen, and on the
anterior - the outside. Suture line is reinforced with
sero-serous sutures up to 5 in number, only when
needed. For strictures type | and Il according to Bis-
muth, an end-to-side choledocojejunostomy using
hepatic duct and Roux loop is already a recognized
norm. It was carried out in 86 (42.4 + 5.33%) cases of
our study sample. We accept as PDS suture material,
Vicril 3/ 0-4 / 0. In this situation, usually we have a
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pretty “long” stump, which adjusts well to the intes-
tinal mucosa. The surgeon had extra-tissue for ma-
neuvers when preparing the common hepatic stump
allowing to apply sutures only on healthy tissue.

In case of Bismuth type lll strictures hepaticoje-
junostomy was faced with a small biliary stump, it
requires continuing the incision longitudinally on the
left channel, after the preparing it from the hepatic
hilum. In our experience, we had special cases, with
intrahepatic anatomical positioning situation with-
out adequate exteriorization in hilum which did not
assure us an anastomosis mouth of proper dimen-
sions. We resorted to mobilizing right hepatic duct
and extending the incision longitudinally. Just this
way we could ensure a broad and functional anas-
tomosis. We accepted tas PDS suture material, Vicril
5/0-6/0. Usually these high derivations require man-
datory drainage of anastomosis mouth. The drain-
age was performed according to the Veolker pro-
cedure, separately for each biliary channel and for
2-3 months. Hepaticojejunostomy was carried out in
102 (50.2 = 4.95%) cases, there were long incisions
on both channels liver in 47 of them (23.15%).

For strictures of type IV, when liver channels
junction is completely destroyed, leaving two sepa-
rate channels in the wound would bring up technical
difficulties for reconstructive surgery. Intraoperative-
ly liver channels will be released of parenchyma and
fibrous tissue. The essential element that must guide
surgery is resection till healthy tissue. They conduct-
ed separate anastomoses with each bile duct with
Roux loop using 5/0 ordinary resorbable suture in
single plan under surgical optical control in 15 (7.4 +
6.99%) cases. We had situations when the right he-
patic duct was very short and we had to section and
anastomosis separately paramedian right and lateral
right channels. Anastomoses were finished with sep-
arate drainage of both channels according to Veo-
lker procedure for a period of 6 months. The anas-
tomosed loop required mandatorily serosa-muscle
sutures with liver capsule with non-resorbable mate-
rial, which excluded traction at the anastomosis level
postoperatively.

RESULTS

The postoperative evolution was favorable; the
length of hospitalization was 11.97 + 0.16 days, with
amplitude from 8.00 - to 20.00 days. Postoperative
mortality was absent at the stage of reconstructive
operations. Immediate postoperative complications
after surgical reconstruction operations were record-
ed in 69 (34.0 = 5.70%) cases. Most feared postop-
erative complication was the postoperative abscess,
found at 1 (11.74 = 1.4%) patient. The situation was
resolved by echo-guided percutaneous drainage
with no need to solve classically. Transitory bile leak
during first 72 hours after surgery was most frequent,
evaluated at 24 (34.8 + 9.93%) patients, did not re-
quire additional interventions, being clarified with
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the rehabilitation of intestinal passage after surgery.
Wound infection was recorded at 15 (21.7 = 11.01%)
patients and was resolved by conservative aseptic
dressings. Alarming postoperative complications
were partial anastomosis dehiscence established in
12 (17.4 £ 11.43%) cases. These cases were resolved
conservatively, due to intraoperative drainage with
anastomosis drainage system both posteriorly and
anteriorly together with transanastomotic drainage
after Veolker. Postoperative bleeding complications
were encountered in version of wound hemato-
ma - 9 (13.0 = 11.89%) cases, recreation resolved
by the cutting of infection through widened dress-
ings with anesthetically potentiation. Postoperative
pulmonary complications were recorded in 7 (10.1
+ 12.30%) cases, mostly pneumonia or broncho-
pneumonia due to prolonged intubation. The seri-
ous consequences of biliary infection were scored in
episodes of cholangitis at 1 (11.74 + 1.4%) patient.
Clinic situation was solved through targeted antibac-
terial and infusion therapy. The statistical correlation
of clinical status, biochemical indices, level of stric-
ture with postoperative morbidity showed that they
influenced the arousal of complications (p = 0.01).
Remote surveillance on average was 29.89 =
0.48 months, with amplitude range from 2.00 to
68.00 months. Excellent or good results were ob-
tained at 134 (66.01%) patients, while 69 (33.99%)
remaining patients showed reasonable or weak re-
sults. To assess quality of life in remote postoper-
ative stage with a periodicity of 3 and then every
6 months postoperatively was used the assessment
system represented by J. Terblanche. We mention
four fundamental groups for evaluation scale. All re-
sults were measured with a digital database. In this
assessment, we noticed that the best evolution in
terms of indicators of inquiry have been established
for the group |, evaluated in 123 (60.6 + 4.41%) cas-
es with a truthfulness of p, ,<0.001; t = 5.38. These
patients demonstrated a sustainable recovery and
a lack of complaints from the hepatobiliary system,
with a full reinstatement in social activity. Group I
cumulated satisfactory results observed in 39 (19.2
+ 6.31%) cases with a truthfulness of p,;> 0.05; t
= 1.10. All patients were in good state of health,
only episodically had clinical transient signs of a
chronic liver and biliopathy. The last did not have
any serious impact. These states were corrected by
diet, hepatoprotective therapy, which were received
episodically in the hospital. Group Il represented
patients who presented complaints at the time of
the tests exam and hepatobiliary function disorders.
These patients were registered in 18 (8.9 = 6.91%)
observations and truthfulness of p, ,> 0.05; t = 0.25.
All of them required episodically surgical hospital-
ization with hepatoprotective infusion treatment un-
der multidisciplinary control, which included hepa-
tobiliary surgeon, hepatologist, gastroenterolo-gist,
endoscopist. Making treatments allowed health
compensation and avoidance of hepatobiliary suf-
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fering progression. An unfortunate impact was that
the vast majority of them have changed their pro-
file and social activity regime. Group IV accounted
patients with recurrent biliary stricture and essen-
tial disturbance of hepatobiliary function on reflux
angiocholitis background or of severe cholestatic
hepatitis. These situations we noticed at 23 (11.3
6.75%) patients with a truthfulness of p, , <0.001; t
= 6.12. In all 23 cases were found strictures of he-
paticojejunoanastomosis, we performed plastic
surgery of hepaticojejunoanastomosis with plastic
elements of Heineke-Mikulicz type. Intervention
aimed to liquidate the stricture and anastomotic res-
toration within the present tissues on anastomosis
line. All cases had an intraoperative fibroplastic pro-
cess on hepatojejunostomy level while the bile duct
was not directly involved, presenting normal tissue.
This moment was decisive in omitting the need to
restore the anastomosis and achieve only a plasty
of anastomosis mouth using 5/0 PDS atraumatic
suture only in single plane and separate drainage
of both liver channels. Drains were maintained for
up to six months, having a housing role in order to
stabilize the formation of the anastomosis mouth.
The achieved postoperative results were very good.
It's worth noticing that the issue of HJA strictures or
anastomosis restricture require further study and has
a major scientific actuality. Thus are analyzed and
studied effects of complications on patient includ-
ing its implications and their resounding on quality
of life, disease progression and prognosis as well the
impact on remote survival.

ISCUSSIONS

latrogenic strictures of main biliary ducts are
characterized by a high degree of severity, with the
tendency to a more proximal location, more fre-
quently found in recent years. Most restorative and
temporary drainage interventions on biliary ducts re-
quire a new biliary-digestive intervention [6, 7].

In surgery for benign biliary strictures, recon-
struction of biliary system through HJA has be-
come a standard procedure. The anastomosis is
performed through modern suture in a single layer
mucosa-to-mucosa using a jejunal arm Roux-en-Y.
It was proved to be safe and feasible, even in high
reconstructions simultaneously applying on several
bile ducts [6, 8, 15].

When Performing HJA, different types of suture
of bile stump are applied to the intestine. Particular-
ly important is the distance of suture application, the
depth and the type of the suture. In current practice,
anastomosis is performed with ordinary sutures that
are passed through all layers. PDS suture material,
Viycril 4/0-5/0 are accepted. We focus on a good er-
emitism, using sutures with a 2-3 mm step. The pos-
terior lip is performed with the nodes in the lumen,
and the anterior one with the nodes outside. Suture
line is strengthened with up to 5 anterior sero-serous
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sutures only when necessary [17].

Regardless of biliary stump level, the precise mu-
cosa-to-mucosa suture in a single plan of discontin-
ued sutures and the placement of transanastomot-
ic drainage tubes ensured a sufficient anastomosis
with bile flow or remote strictures. It is quite import-
ant during high anastomosis, on the hilum level to
drain each bile duct separately. Long-term outcome
for these cases was reported as being comparable
to low hepatico-jejuno-anastomosis [10, 23].

Hepp-Couinaud technique relies on left extra-
hepatic hepatic duct. Fascia incision concentrated
around the hepatic artery, portal vein and represents
the “hilarium plaque”, which allows easy exposure
of the extrahepatic left hepatic duct. Left hepatic
duct is an excellent choice for repairing proximal
strictures, because it is located under 4th segment
and makes an optimal access to the stoma. In addi-
tion, it has a rich blood supply that is not affected by
iatrogenic lesions, unlike the fragile blood supply of
the common hepatic duct.

Remote results of HJA on Roux- en-Y loop are re-
ported as very good by the majority of publications
in the field, with excellent results in 85% of cases.

At least 5 years after the reconstruction are con-
sidered an optimal period of postoperative evalu-
ation of the results. A series of studies underlines
that two thirds of complications occur within 2 years,
80% within 5 years, while 20% of failures may oc-
cur 5 years after the operation. According to Les-
lie H. Blumgart, 40% of re-strictures were identified
after more than five years since the reconstructive
surgery. Therefore, monitoring during the first five
years or more is necessary in evaluating the results.
In choosing the critical length of time, the profes-
sionals should consider comparing the results from
different series of treatments.

Large international experience in studying the
quality of life (Qol) presents promising opportuni-
ties of this method for all branches of clinical medi-
cine and can be used with traditional indicators for
monitoring the effectiveness of surgical treatment.
There is currently no data on the level of disability
and postoperative rehabilitation after reconstructive
surgery. Therefore, we consider it important to study
the future quality of life of patients with iatrogenic
lesions and scar biliary strictures. The effectiveness
of bilio-digestive anastomoses should be evaluated
in the immediate postoperative period and in time.
Research of QoL can help solving the problem of pa-
tients’ rehabilitation and their return to normal life.

CONCLUSIONS

The diagnosis and management of benign bili-
ary strictures remain a challenge. Given the risks of
septic biliary complications, the costs and the high
associated morbidity due to repeated surgeries, an
accurate diagnosis is crucial. A detailed medical his-




tory and a multidisciplinary approach to guide the
treatment goals, is important in ensuring a satisfac-
tory lasting outcome after surgery.

Factors such as the detailed knowledge of the
patient’s medical history or embracing a multidisci-
pli-nary approach in managing treatment objectives
have important contribution to a satisfactory and
lasting outcome.

The definitive goal of surgical management is to
restore bile flow in the proximal gastrointestinal tract
that prevents any reflux cholangitis, re-strictures of
the biliary tree and chronic hepatobiliary pain.

The reconstructive surgical act addressed to iat-
rogenic biliary strictures is directly related to the lo-
calization. Choosing the appropriate reconstructive
surgical method to address iatrogenic biliary stric-
tures depends on their localization. For type | stric-
tures, an end-to-side choledochojejunostomy with
a Roux-en-Y excluded loop is optimal. For the type
I, the solution consists of a choledochojejunostomy
with a Roux-en-Y single loop, and case of a high up-

paticojejunostomy with a Roux-en-Y excluded loop.

For type Ill stenosis, an end-to-side hepatico-
jejunostomy with a Roux-en-Y excluded loop and
transanastomotic drainage of the right and left he-
patic ducts is applied. For type IV, a double hepati-
cojejunostomy with a Roux-en-Y excluded loop and
mandatory transanastomotic drainage of both ducts
is preferred.

A unified method for remote assessment of
patients with postoperative biliary stricture would
make possible a good estimation of the occurring
complications and quality of life (Qol). Curently, it
is important to know and evaluate the impact of
biliary strictures and reconstructive operations on
the patient’s health and rehabilitation based on bio-
medical, physiological and socio-economic indices.
Study of Qol, among the multitude of factors relat-
ed to health, would allow a deeper analysis of mul-
tifactorial components of human health according
to WHO criteria, namely the medical-physiological,
psychological and social problems of the patient.

per extension of the stricture, we proceeded to he-
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PROFILE OF THE QUALITY OF LIFE IN PATIENTS WITH |
LIVER CIRROSIS AFTER SPLENECTOMY
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Laboratory of Reconstructive surgery of the digestive tract, Chisinau, Republic of Moldova

ABSTRACT

Introduction. Once medical progresses have improved, which determined health care and therapeutic
result improvement, rising the quality of life has become a major desideratum, with important contribution
in the elaboration of the therapeutical decision

Materials and methods. It has been realized a bidirectional clinical trial for a period of 11 years, which
evaluated the surgical impact on the quality of life of 97 patients, diagnosed with hepatic cirrhosis. The re-
search took place at Surgery nr2 department, hepatobiliopancreatic surgery department of the Republican
Hospital in 2005-2016 period.The patients in the study, benefited of selective, scheduled surgical treat-
ment. The quality of life was assessed using the SF-36 and SF-LDQOL questionnaires.

Results. Postoperatively, patients with liver cirrhosis and associated portal hypertension (89%) noted a
significant improvement in the quality of life in both the control group (p<0,002) and the preoperative stage
(p<0,001). Remarkable in all the operated patients, in the first year after the intervention, the quality of life
improved in moderate/good quantification in 78.9% of patients.

Conclusion. Patients with liver cirrhosis have significant impairments in quality of life. The possibility of
improving the quality of life is in direct relation to the stage of liver cirrhosis, type of the surgical intervention
and rate of postoperative complications. Life quality assessment studies are useful, because it provides im-
portant information for optimizing therapeutic methods, reduction of morbidity and improving prognosis.

Key words: cirrhosis; liver; portal hypertension

INTRODUCTION ease with the tendency towards complications, style
, _ . , , of coping are the factors involved in adapting the
The Liver cirrhosis is considered a disease-gen- individual to the disease, their seriousness being di-

erating various .co.rr?pllcatlon developmgntal leading rectly correlated with the deterioration of the quality
in most cases limiting or temporary losing of work- of life [8, 9, 13]

ing capacity, with significant economic consequenc-
es both on society and the individual level [1, 2].
In the Republic of Moldova, compared to the oth-
er EU countries, is recording the highest mortality
by chronic liver diseases: 116 deaths per 100,000
males and 99.4 deaths per 100,000 female popu-
lations respectively [1, 3, 10]. Multimodal treatment
(hepatotropic, endoscopic, surgical) of cirrhosis has
become a current medical practice [4, 5]. The goals
of treatment of this serious disease are the reduc-
tion of mortality by stopping the progression of liver
disease by stage complications and a consequent
reduction in the inflammatory process metabolism
and the improvement of quality of life that includes
physical, mental and social welfare [6, 7, 11]. Has
been demonstrated, clearly, the negative impact of
hepatic cirrhosis on the quality of life. Social sup-
port, social stigma, personal vulnerability of the dis-

In this context, from the unfortunate impact of
liver cirrhosis on the quality of life, is required to be
controlled through effective treatments, an interdis-
ciplinary, integrated and coherent approach, and a
proper conduct of post-treatment surveillance at a
distance. Managing symptoms and maintaining a
maximum possible degree of hepatic functionality is
the main purpose of medical professionals focused
on the ill person. According to Romanciuc I. (2013),
contribution of Quality of Life (Qol) in developing
therapeutic decision remains an important topic for
patients and physicians [8, 12]. There is a necessity
of studies of evaluating the quality of life through
specific questionnaires dedicated to liver disease,
capable throughout the various stages of therapy,
to provide a comprehensive image of the percep-
tion of patients about their health status [14, 116].
The aim of this study is to evaluate quality of life
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for patients with liver cirrhosis who were surgically
assisted and identify the elements of differentiation
of the evolution of quality of life after the treatment
with severity of liver disease and surgical gesture,
selectively practiced within the complex scheme of
portal hypertension cirogene therapy [15].

MATERIAL AND METHODS

The study was qualified by exploration and quan-
titative approach of quality of life. The study material
consisted of patients diagnosed with LC, surgically
treated and followed during the study period 2005 -
2016 within the Surgery Clinic No.2, State University
of Medicine and Pharmacy “Nicolae Testemitanu”,
Chisinau, Moldova.

The research protocol was approved by the Re-
search Ethics Committee of the “Nicolae Testimita-
nu” University of Medicine and Pharmacy, Chisinau,
Republic of Moldova (favorable opinion from the
Minutes No. 59 of 18.06.2015, CEC President-Prof.
M. Gauvriliuc). All evaluated subjects received de-
tailed information on the methodology of the study.
The patients signed an informed consent to enroll
in the study.

The diagnosis of LC was clinically, laboratory
and morphological imaging held, data that allowed
calculation of the disease scores: Child-Pugh and
MELD.

In the mentioned period, 118 patients were op-
erated. Among them were enrolled in basic research
sample a total of 97 patients.

Inclusion criteria in the study:

* history of surgical treatment for liver cirrhosis;

* age over 16 years;

+ confirmed diagnosis of liver cirrhosis;

+ ability to understand the questionnaire;

 informed consent for enrollment in the study.

Exclusion criteria in the study:

« severe language deficiencies, which make it

impossible to complete the questionnaire;

+ hepatocarcinoma developed on the back-
ground of cirrhosis;

« concomitant haematological diseases;

* patients who for various reasons
dropped monitoring.

Conventionally, from point of view of statistical
terms, all respondents were subdivided into three
groups according to surgical method applied by the
same medical team:

+ subgroup A consisting of 57 patients (58.7%),
which benefited from the azigo-portal devas-
cularisation + traditional splenectomy (SPLT);

+ subgroup B, consisting of 27 patients (27.8%),
which had surgery through a minimally inva-
sive method - DVA + laparoscopic splenec-
tomy (Spll).

+ subgroup C, consisting of 13 patients (13.4%)
which received the liver transplant.

In the studied case, the choice of the type of

have

surgery was made according to the general state,
portal obstruction and topography of spleno-portal
venous spindle, evolutionary stage of liver cirrhosis,
possible pathological lesions. Thus, adapted to each
case, the surgical interventions were intended with
radicality. The majority (83%) were practiced under
the following technical conditions: splenomegaly
stage llI-IV (83.4%), severe hemorrhagic syndrome
(78%), important perisplenism (49%), the presence
of lymph nodes in the lienal hill (31%), the pancre-
as tail located intrahilar (41%), fascicular variation of
splenic vascular pedicle (7%).

The surgical indications, selectively imposed on
liver cirrhosis complications:

e liver cirrhosis, portal hypertension, severe
splenomegaly;

e liver cirrhosis, portal hypertension, 3-degree
varices with bleeding risk;

e liver cirrhosis, portal hypertension, severe
splenomegaly, the presence of one or more epi-
sodes of esophageal bleeding;

e liver cirrhosis, portal hypertension, giant
splenomegaly, with compression elements (splenic
infarct, subcapsular haematoma);

e liver cirrhosis, portal hypertension, severe
pancytopenia, induced by antiviral therapy;

e liver cirrhosis, portal hypertension, autoim-
mune splenomegaly.

To achieve the goal and achieve the objectives,
patient quality of life was assessed in parallel with
the clinical-biological and imagistic data of the pre-
operative cytorellular patient and at an interval of
1-3-5 years post-surgical, to be able to ascertain the
implications of the surgical therapy on the quality
of life. Assessing the impact on quality of life was
achieved by generic SF-36 questionnaire used to
determine the value of mental component summary
(MCS) and physical component summary (PCS) and
the specific SF-LDQOL (9 fields, 36 items). The last
one was developed by Dr. Fasiha Kanwal (2008),
with the written consent of that was translated in
Romanian [11]. The SF-36 questionnaire contains
36 questions that assess: functional status - physical
function (questions 3 a-j), limiting health (questions
4a- d), bodily pain (questions 7- 8), general health
(questions 1, 11 - d), and the mental component
summary (MCS) scales composed of: vitality (ques-
tions 9a, 9e, 99, 9i), social function (questions 6, 10),
emotional role (questions 5a-c), mental health (9b
questions, 9c, 9d, 9f, 9h).

The research has been completed with the
SF-LDQOL contains 36 questions that assess:
symptoms related to the disease (questions 1 - f),
the consequences of liver disease (questions 2a-
c), concentration/memory (questions 3, 4a, 4b, 5),
the problems caused by disease sleep (questions
11a-e), isolation (questions 12a-e), hope (questions
13a-c), stigma liver disease (questions 14a-d), the
function/sexual issues (questions 7,9a-b, 10). For all
scales studied, scores (score) was from 0 to 100.
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The statistical analysis was performed with
the statistical analysis software GraphPad Prism 4
(GraphPad Software, California, SUA). The results
are presented as absolute and relative values (binary
data), mean and confidence interval of 95% (contin-
uous data type).

RESULTS

The clinical characteristics of the patients in-
cluded in the study, depending on the surgery per-
formed are shown in table 1.

Table 1. Clinical charact eristics of patients enrolled
in the study, depending on the surgery performed.

The etiology of cirrhosis
« liver cirrhosis HBV
" i rhosis HCV 54 (55.7%) | 33 (57.9%) | 20 (74.1%) | 1 (7.6%)
« liver cirrhosis
! . 28 (28.9 %)[ 10 (17.5%) | 7 (25.9%) | 11 (84.6%)
« liver cirrhosis
HeV 16 (16.5 %)| 14 (24.6%) 1(7.6%)
+
Clinical signs
* ascites
i 15(15.5%) | 2(3.5%) | 3(11.1%) [10(76.9%)
* jaundice
! ) 11 (11.3%) | 2(3.5%) 9 (69.2%)
« variceal haemor-
) C[19(19.6%) | 7 (12.3%) | 5(18.5%) | 7 (53.8%)
rhage in anamnesis
71(73,2%) | 49 (85.9%) | 11 (40.7%) | 11 (8.4%)
* severe splenomegaly|
Impaired liver function
+ Child C score
BEA A/B 15 (15.5%) | 1(1.7%) | 1(3.7%) | 13 (100%)
. score
. o 15(72.2%)| 3(3.2%) | 3(11.1%) | 11 (9%)
* Previous antiviral
treat . 17 (17.5%) | 7 (22.3%) | 5(18.5%) | 5(39.4%)
reatmen

In all patient groups, the symptoms of liver im-
pairment were identified. The collected data con-
firms the existence of social issues: diminishing
social activities, the limitation of work capacity, the
impossibility of satisfying physical and psycholog-
ical needs. The analysis of the general group re-
vealed that 72% of the respondents did not have
a job. Invalidity grade II-lll had 82%; in 10% of the
patients, the diagnosis was documented less than
3 years ago, 45% - 3-5 years ago and 18% - more
than 5 years ago. Most patients accused asthenic
syndrome (96%) and severe splenomegaly (73%).

In 83.4% of cases, patients were under hepato-
tropic syndrome, 14.4% of cases were followed by
antiviral medication and 2.1% of hormone therapy.

By processing the data of the SF-36 question-
naire, it was shown that preoperatively, most pa-
tients in the study group had a severe impairment of
quality of life, of varying degrees. Significant differ-
ences were noted between the overall health status
of the investigated group vs. control group (practi-
cally healthy individuals) (table 2).
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Table 2. Comparison of the quality of life, ac-
cording to SF-36, in patients with liver cirrhosis
(initial, preoperative) vs. healthy people

Qualitu-of-life
parameters

Physical function (PF) 61 [37-69] 93 [70-80] <0.001
Physical Role (PR) 33(27-78] 81[75-81] <0.001
Somatic Pain (BP) 54 [32-61] 74 [60-75] <0.05
General Health (GH) 49 [21-58] 65 [54-66) <0.05
Vitality (VT) 51 [26-46] 61 [53-68] <0.001
Social function (SF) 62 [23-52] 78 [62-78] <0.05
Emotional Role (RE) 43[31-68] 75 [62-69] <0.001
Mental Health (SM) 65 [33-59] 67 [52-62] <0.05
Summarized physical 38 52 <0.05
health status (SSF)
Summarized mental 43 46 <0.001
health status (SSP)

Note:statisticalanalysis: Fishertest. The dataare presented
as [extreme] median.

It is noted that the most affected aspects, com-
pared to the benchmark score, were the psycholog-
ical and functional status, social and family life, and
professional activity.

The influential of analysis of Child-Pugh score on
life quality prior to surgery (table 4), revealed that
overall health status is significantly lower in patients
with Child C score, compared to those in Child A and
B classes, who in most cases were hepatically decom-
pensated and undergoing to liver transplantation.

The current study reveals an improvement in the
quality of life of the operated patients, translated by
improving the physical and psychological function
compared to the preoperative level (table3).

From the dynamics of the obtained results, it is
noticed that postoperatively, the patients with liver
cirrhosis and associated portal hypertension noted
an improvement of the quality of life, in relation to
both the control batch (p<0.002) and the preopera-
tive (p<0.001). It is worth noting that, in all patients
of the operated group, in the first postoperative
year, improvements in quality of life have occurred,
with moderate/good increases in over 78.9% of pa-
tients. In our series, postoperative satisfaction was
good, 85.3%, and the SF-LDQOL score improved
significantly versus pretreatment.

The beneficial effect of surgery on quality of life
is documented by the significant increase of emo-
tional and global status level, and from functional
scale only social status did not change essentially.
SF-LDQOL scoring data of analysis at one post-op-
erative year, recorded on the physical and emotion-
al factors items in two categories of patients (SPLT
versus SPLL), shows higher net differences for the
SPLIT lot. This trend disappears at 3 and 5 years of
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monitoring, when there is no significant difference in
both groups on the scale of vitality and social func-
tioning, which is explained by the fact that the so-
matic state of the patients treated for liver cirrhosis
worsens over time, through parenchymal and vascu-
lar decompensations.

Laparoscopic operations and postoperative
benefits in terms of quality of life of this intervention
exceed, in many aspects, the results of classical sur-
gery in the first postoperative year.

From the dynamics of the obtained results, it is
noticed that postoperatively, the patients with liver
cirrhosis and associated portal hypertension noted
an improvement of the quality of life, in relation to
both the control batch (p<0.002) and the preopera-
tive (p<0.001). It is worth noting that, in all patients
of the operated group, in the first postoperative
year, improvements in quality of life have occurred,
with moderate/good increases in over 78.9% of pa-
tients. In our series, postoperative satisfaction was
good, 85.3%, and the SF-LDQOL score improved
significantly versus pretreatment.

The beneficial effect of surgery on quality of life
is documented by the significant increase of emo-
tional and global status level, and from functional
scale only social status did not change essentially.
SF-LDQOL scoring data of analysis at one post-op-
erative year, recorded on the physical and emotion-
al factors items in two categories of patients (SPLT
versus SPLL), shows higher net differences for the
SPLIT lot. This trend disappears at 3 and 5 years of
monitoring, when there is no significant difference in
both groups on the scale of vitality and social func-
tioning, which is explained by the fact that the so-
matic state of the patients treated for liver cirrhosis
worsens over time, through parenchymal and vascu-
lar decompensations.

Table 3. SF-LDQOL score: The evolution of postop-
erative quality of life at 1-3-5 years

After surgery Preopera-
Domains t’p
Upto 1year Upto 3years Up to5years ve
1. Symptoms
related to liver |71.73 £ 6.87*|69.16 = 9.37*|70.0 + 12.07* | 66.6+ 8.04
disease
2. Consequences
of liver disease 67.15 £ 6.85% [ 65.14 + 9.33* [ 66.4 + 13.69* |63.2+ 11.32
3. Concentration
and Memory 66.1 + 9.30% |60.12 = 9.30* | 65.3 £ 12.26*77.7+9.17
4. Problems
caused by the | 51.13 = 6.91*| 37.7 + 9.41+ 012 = 11.27" 54 3. 7 09
di t =2.34
isease rc o
5. Sleep 545+ 690 | 530+ 9.41% | 01158 1546, 908
LC, L0 "
6. Isolation 66.67 £ 6.52%| 71.5 = 8.89* [64.4 + 11.58* |71.2+ 14.03
7. Hope 63.3 + 6.40* | 58.3 £8.72* |54.7 + 13.71* [63.2+ 10.11
8~d$“9ma of liver 7442 + 6.01*| 63.7 = 8.19% [77.3 = 11.03* [75.7+ 13.17
Isease
- /Sexua' functionl 457+ 6.64% | 712+ 9.05% | 68.8 = 9.98* [65.1 13.07
Issues

Laparoscopic operations and postoperative
benefits in terms of quality of life of this interven-
tion exceed, in many aspects, the results of classi-
cal surgery in the first postoperative year. Following
the evolution of liver disease severity, measured
in the studied cases by Child-Pugh score, was no-
ticed that the choice of surgery after well-defined
indications, it is a way of effective treatment of ci-
rogene portal hypertension. In most of these cas-
es (67% of patients) we noticed that interfering in
relation to liver disease complicated postoperative
course had a major negative impact on quality of
life. It is emphasized that the analysis of specific liv-
er disease symptoms, self-reported in the analyzed
sample, recorded a lower level of the phenomenon
studied in decompensated cirrhotic patients, Child
C class, who benefited from hepatic transplantation.
This tells us the highest scale parameters: social,
psychological and functional emotional. Therefore,
the quality of life of the patients in the selected and
operated casuistry, in cases where they underwent
liver transplantation, was clearly superior to the oth-
er types of interventions. The analysis of the results
reveals that this qualitative increase in living condi-
tions is also due to complex therapeutic and inter-
ventional measures of organizational, social, family
and community elements. The results of the study
show that, if preoperatively, 79% of operated pa-
tients experienced a quality of life impairment due
to reduced household activities they could make, at
12 months postoperatively, only 36% of patients still
had this problem.

On the studied lot, they were recorded 17 cases
(17.5%) who had various postoperative complica-
tions, predominated by venous thrombosis shaft — 5
cases (5.15%) of conservative treatment received an-
tithrombotic; the emergence abscess of LEFT under
diaphragm - 3 cases solved by eco-guided external
drainage installed; parietal suppurations - 4 cases
and ascites - 5 cases.

In terms of the SF-LDQOL score, it was found
that in those who presented complications, psy-
cho-emotional and physical status was significant-
ly lower (p=0.030 and p=0.001, respectively). One
postoperative year, 7 patients had post-operative
outcomes which, however, did not associate with
a significant decrease in quality of life. An import-
ant deterioration in quality of life was present at 3
patients with portal vein thrombosis and secondary
ascites - a specific complication of post splenecto-
my. Discussion with patients on control, clinical, ul-
trasound and endoscopic examination, performed
at 3 years postoperatively, and analysis of outcomes
after hepatic cirrhosis surgery, have confirmed the
relapse of esophageal varices (6 cases), ascites (7
cases), portal vein thrombosis (4 cases). The analysis
of the answers to the questionnaires in these cas-
es found that the overall satisfaction level of these
patients were significantly affected (25.6%). Scoring
achieved post-treatment for the overall health sta-
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tus/quality of life status recorded significant differ-
ences between pre- and post-therapeutic trials and
revealed an improvement from 25.6% to 51.3%, on
the account of physical factors (36%) and emotional
(16%). We are summing up that screening and thera-
peutic support programs implemented after surgery
and endoscopic curative antiviral treatment have in-
creased the quality of life of patients in the study
group, having surgery for liver cirrhosis.

DISCUSSIONS

Hepatic cirrhosis is a public health problem, is
a major cause of morbidity and mortality induced
by the development of evolutional complications.
In past years, has been paid more attention to the
quality of life of these patients [16, 17, 20]. The re-
sults obtained from this study were compared to the
data from literature, showed that the quality of life
of patients with liver cirrhosis had decreased sig-
nificantly, physical and psycho-emotional functions
declined. Therefore, the importance of quality of
life controlled by effective treatments raised [19].
Treatment of hepatic cirrhosis is complex, multi-
modal, and includes a combination of endoscopic
and surgical methods, as well as a multidisciplinary
approach. Of all the specific questionnaires tested
regarding the quality of life assessment of patients
with chronic liver disease, the short-form SF-LDQOL
questionnaire showed the best performance.

In the clinic, with the application of the SF-36
generic score, appreciated by the users for simplicity
but also criticized for the lack of suggestive param-
eters, we translated, validated and implemented in
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practice the SF-LDQOL questionnaire as a measure
of the quality of life of patients with diseases chronic
liver disease. The study shows that the use of the
short-form SF-LDQOL questionnaire contributes to
collecting static and dynamic life quality data at dif-
ferent stages, pre- and post-operative [18].

The results obtained post-operatively at a dis-
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THE DUPLICATION OF THE RECTUM:
PRESENTATION AND THERAPY
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ABSTRACT

Aim: to delineate the symptomatic features and to emphasize the necessity of early diagnosis and com-
plete surgical excision of rectal duplications.

Method. We undertook a retrospective and contemporary review of all patients. Clinical recordings,
preoperative evaluations, intraoperative and histological findings, and current patients’ condition were
studied.

Results. Age of the six patients ranged from new-born to 13 years. There was a broad spectrum of
clinical presentation: two children were seen after previous therapy elsewhere with a mistaken diagnosis of
perianal fistula, respectively undefined abdominal pain; two presented with exstrophic duplication of the
rectum; one neonate was seen with an anal cleft and one infant with rectal bleeding and retrorectal palpable
tumour. Paraclinical investigations established preoperative diagnosis in one patient, aided it in two others,
and detected associated anomalies in two further patients. All duplications were “in toto” removed using
laparotomy (n = 1), transanal (n = 1), or perineal sagittal approach(n = 4). All duplications had contact with
the rectum. Smooth muscle coat and intestinal epithelial layer were histological demonstrated in each case.

Conclusions. Rectal duplications are rare anomalies. Clinical manifestations may include abdominal
pain, obstipation, rectal bleeding, urinary or bowel obstruction, rectal polyp, perianal fistula, perineal ab-
scess, and pelvic, abdominal, retroperitoneal or perineal mass. Early diagnosis avoids prolonged symptom-

atic treatment and unnecessary operative procedures. Complete excision is curative.
Key words: rectal duplication; exstrophic duplication of the rectum

INTRODUCTION

Congenital duplications of the alimentary tract
are rare but potentially dangerous anomalies. There
is no sex predominance. Any segment of the intesti-
nal tract may be concerned, but small bowel is more
involved. Among the 764 cases of Daudet [1], 490
(64%) were small bowel duplications (57% jejunum
and ileum, 7% duodenum), and 38 (about 5%) were
duplications of the rectum.

Duplications are cystic or tubular structures lo-
cated usually adjacent to the mesenteric border, but
other locations were also reported [2, 3, 4]. Rectal
duplication may have diverse presentations, which
include bowel or urinary obstruction, haemorrhage,
infection, perforation, chronic obstipation, perianal
fistula, perineal abscess, tumour of the labia major,
exophytic tumour of the perineum, asymptomatic
mass, pelvic floor hernia [5, 6, 7, 8, 9, 10, 11, 12,
13, 14]. Therefore the diagnostic is often delayed or
incorrect. The early complete excision is the choice
therapy of the alimentary tract duplications. That is
particularly important in rectal duplications because
of the risk of late malignant changes [15, 16, 17].

MATERIAL AND METHODS

This review encompasses 6 patients with clinical-
ly different manifestations, 4 of them diagnosed and

cured by first admission, while 2 have been treat-
ed elsewhere over a long time period for perineal
abscess, respectively undefined abdominal pain.
All patients were diagnosed and treated in our de-
partment from September 1992 to march 1996. This
study used the patients charts, preoperative investi-
gations, intraoperative findings and histological ex-
aminations. All patients underwent clinical follow-up
12 - 22 y (mean 17 y) postoperative.

Case 1 (Surgery 09/1992). An 11-month-old
boy was brought to our clinic after a 5 months his-
tory of perineal abscess. He was twice operated
but symptoms did not disappeared. At admission
he presented an inflamed retroanal fistula and had
painful defecation. Putrid secretion flowed through-
out fistula. Sonography findings were compatible
with a retrorectal cystic tumour. After 7 days of anti-
biotic therapy and local betajodine bath the inflam-
mation ceased. By a posterior sagittal approach the
retrorectal cystic tumour was removed. Histological
examination revealed colonic structures.

Case 2 (Surgery 03/1993). An 11-days-old
male was admitted with a mucosal-lined skin defect
and an exophytic mass left perineal. The mass in
contiguity with the rectum had a separate perineal
opening (fig. 1). Clinical examination revealed hemi-
hypertrophy with asymmetry of the pelvis, hip luxa-
tion, left thigh hypotrophy, and clubfoot on the left
side. The following investigations were performed:
plain x-ray and sonography of the pelvis and abdo-
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men, echocardiography, micturating cystourethro-
gram, diuretic nephroscintigram, cystoscopy with
retrograde ureteropyelography, magnetic resonance
imaging (MRI), and urodynamic examination. These
investigations showed the absence of musculus glu-
teus maximus and musculus piriformis, absence of
sacrotuberous and sacrospinosus ligament, no fo-
ramen ischiadicum majus and minus. Instead of the
last two there was a defect where through part of
the colon and left kidney herniated subcutaneously
in the gluteal region. Additionally, the patient had
an aortic isthmus stenosis, PDA, bilateral vesicouret-
eral reflux, caudal regression syndrome, tethered
cord, lumbosacral lipoma, At 3-months the perine-
al mass was excised and histologicaly identified as
colonic structure. The left kidney was relocated in
the pelvis using a vicryl-net. Two years later the left
kidney herniated again. A plasty with prolene-net
was achieved. Twenty two years postoperatively the
patient has regular bowel movements, normal renal
function, no urinary infections, and good function of
extremities. He is on medical therapy for hyperten-
sion.

Case 3 (Surgery 09/1993). A 3-days-old female
infant with a birth weight of 3210g was brought to
our department with an anal cleft at “3 o’clock” (with
patient in supination). Pelvic sonography showed no
pathologic findings. A contrast enema was carried
out: there was a diverticular structure communicat-
ing with the rectum. A transanal resection followed
when the child was 3 weeks old. The postoperative
course was uneventful. Histological examination di-
agnosed colonic structures.

Case 4 (Surgery 07/1994). A 6-year-old female
presented with an exophytic mass (7x5cm) of the
labia minora (fig. 2). The mass covered by epithe-
lium, had a lumen with an opening onto the vulva
which through a probe was easy introduced. No
other anomalies of outer genitalia, meatus urethrae
or anus were observed. Paraclinical investigations
detected a left ureteral duplication with ureteric ec-
topia and upper pole dysplasia, and vesicoureteral
reflux of the lower pole. By a paramedian anterior
sagittal approach the exophitic mass was excised.
Intraoperatively a contact between the mass and the
rectal wall was found. The histological diagnosis was
rectal duplication covered by colonic and ectopic
gastric mucosa. The dysplastic upper pole of the left
kidney was removed by a subcostal incision.

Case 5 (Surgery 02/1996). A 13 V2 -yr-old boy
was brought to our department after being treated
over a long period for undefined abdominal pain.
No pathological findings at physical examination
were found. The sonography showed a precaval,
subhepatic cyst with a diameter of 3 cm. Nuclear
magnetic resonance scans (NMR) demonstrated the
cyst located in the retroperitoneum. The cyst end-
ed in the right side of the rectal wall and was filled
with grey fluidly-mucous content (Fig. 3). The exci-
sion was carried out through a right supra-umbilical
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transverse laparotomy. A tailgut cyst lined by epithe-
lium with gastric mucosa ectopy was demonstrated
by histological examination.

Case 6 (Surgery 03/1996). A 3-month-old fe-
male infant was admitted for rectal bleeding. Rec-
tal examination revealed walnut size tumour on the
posterior wall of the rectum. Sonography showed a
3 x 2 cm cystic structure between sacrum and rec-
tum. This tumour was removed by a posterior sagit-
tal approach. The rectum and duplication shared a
muscular layer. Six days after the operation a small
dehiscence of the wound occurred. This closed
spontaneously 10 days later. Histopathological
exam identified a tailgut cyst with included ectopic
gastric mucosa.
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RESULTS

The age at presentation of the 6 patients ranged
from new-born to 13 %2 years (mean 3 4/12 yr.). The
female: male ratio was 4 : 2. There was a broad spec-
trum of clinical presentation:

* two patients presented with extrophied per-
ineal mass: one of them had multiple associ-
ated anomalies (case 2), the other only renal
associated anomalies (case 4).

* one neonate female was diagnosed with an
anal cleft at "3 o'clock” (case 3).

+ one patient was seen because of rectal bleed-
ing (case 6).

+ two patients came to us after previous thera-
py elsewhere: the first with perineal swelling
was twice operated erroneously for perianal
fistula (case 1), the second treated for chronic
abdominal pain (case 5) with medications.

The preoperative diagnosis was extrophy of the
rectum in 2 patients (cases 2 and 4), retrorectal cystic
tumour in 2 (cases 1 and 6), diverticular rectal dupli-
cation in 1 (case 3), and retroperioneal cystic tumour
in 1 (case 5).

In three cases the preoperative diagnosis (asso-
ciated anomalies excepted) was by clinical means
only (cases: 2, 3, and 4), twice by clinical examina-
tion and sonography (cases:1and 6), once by sonog-
raphy and MRI (case 5).

The surgical approach was perineal sagittal in 4
patient (posterior median in 2, posterior paramedian
in 1, anterior paramedian in 1), transanal in 1, and
laparotomy in 1.

Complete excision of the tumour was accom-
plished in each patient. All patients had intraopera-
tive and postoperative antibiotic therapy, and were

drained for 2 - 5 days postoperatively. Recovery was
uneventful in all patients, except for a small wound
dehiscence (case 6). Histological anatomy is shown
in table I. The follow-up (mean 17 years postopera-
tive) shows good function, good cosmesis in all cas-
es, without complaints due to rectal duplication.

Table 1. Histological anatomy of the excised struc-
tures

>Small muscle coat all

>Intestinal mucosa* all
- including crypts of Lieberkiihn

>Gastric mucosa heterotopy n=3

*Taylgut cyst mucosa: cylindrical, transitional and squamous
epithel, crypts of Lieberkiihn

DISCUSSION

The embryogenesis of these abnormalities is
uncertain [9, 18]. The most satisfactory theories of
alimentary tract duplications are the partial twin-
ing theory and that relating to the residua of the
neurenteric canal. The dorsal anatomic location of
most duplications is supportive of this last theory [9].
However more duplications have been found in oth-
er sites on the bowel circumference [2, 3, 4]. Perineal
exophytic mass or tumour of the labia majora are
other possible presentation forms of rectal duplica-
tions [19, 20, 21, 22, 23]. Two of our patients had a
very special duplication form: the rectum extrophy
(cases: 2 and 4). Another one has a retroperitoneal,
prerenal cystic duplication with the caudal end in the
lateral wall of the rectum (case 5).

Clinic examination and sonography in the case
of 5 patients provided enough information to sub-
mit the patients for surgery. A patient needed
supplementary MRI investigation to improve di-
agnosis (case 5). Because high rate of associated
anomalies, all patients with rectal duplications will
be thoroughly clinicaly and, in doubt, paraclinically
examined.

Differential diagnosis of rectal duplications en-
close all pelvic, and some abdominal and perineal
tumours. Rectal duplications can be confused with
rectal polyps, haemorrhoids, anal fistula (case1), and
perirectal abscess [8, 10, 11, 24]. No patient in this
series had duplication of the bladder, urethra or gen-
italia [25, 26, 27]. Only one patient had a unilateral
ureteral duplication (case 4). There were no dupli-
cations in our patients communicating with urinary
tract or intraspinal space [28, 29]. All lesions pre-
sented here fulfilled the criteria for alimentary tract
duplications as defined by Ladd and Gross (30): a)
contiguity with and strong adherence to same part
of the alimentary tract; b) a smooth muscle coat; c)
a mucosal lining consisting of one or more types of
cells normally observed in the alimentary tract.
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Presence of heterotopic gastric mucosa may be COMCLUSIONS

a source of rectal bleeding [7]. Malignant degener-
ation in rectal duplication in adults age is possible
[15, 16, 17]. Carcinoid tumour in a rectal duplication
in children have been also reported [31]. Therefore
completely surgical excision is required.
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These observations showed that the child with
rectal duplication is a good candidate for surgical
procedures planed to cure completely the child's
suffering. Early diagnosis avoids prolonged symp-
tomatic treatment and unnecessary surgical proce-
dures.
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ABSTRACT

This article includes the management of one clinical case. A 27 years old patient was urgently hospital-
ized with upper digestive hemorrhage diagnosis, caused by Dieulafoy disease. The primary diagnosis was
confused and needs more pre- and intraoperative confirmations. Histological and morphological examina-
tions confirmed the clinical diagnosis. The surgical treatment and intensive care contribute to removal of

vital risk and better therapeutic outcome.

Key words: Dieulafoy disease; hemorrhage; histology, treatment

INTRODUCTION

Angiodysplasias of the gastro-intestinal tract are
vascular abnormalities situated in the wall structure
of digestive tract organs, from the esophagus to
anus. They are often acquired and, more rarely, con-
genital, clinically appreciated or latent, evolving on
their own or in association with other pathologies.
Fontch P. defines angiodisplazia as an idiopathic
syndrome consisting of ectasia of intestinal submu-
cosa, with or without ectasia of overlying mucosa
capillaries [3, 4, 6, 7, 8].

Dieulafoy disease represents an arterial an-
giodysplasia characterized by anomaly of vascular
development of the stomach submucosa, with the
presence of large arterial erosions in the absence of
vasculitis with the formation of acute ulcers, often
complicated with digestive haemorrhage [2, 4, 7].
Similar cases were described at autopsy by Gallard
(1884). The detailed clinical picture was described
by Dieulafoy G. (1998), being distinguished as a
separate nosologic form — simple ulcers [3, 4, 5].

Clinical features of the disease are:

* ltis characterized by proximal stomach lesion,
localization of ulcers on the posterior wall,
small curvature (60-80%), at a distance of up
to 6 cm from the esophagus junction [2, 7];

+ It occurs between 16-96 years (average 50-60
years), the ratio of men: women being 2:1;

It is presented as a source of superior diges-
tive hemorrhage (0.3-5.8%), recurrent (18-
100%), cataclysmic hemorrhages in 1/3 of pa-
tients [1, 3, 4];

+ Clinical development is characterized by:
sudden onset without abdominal pain; active
hemorrhage (hematemesis, melena) [2, 8];

Predisposing factors are: chronic alcoholism,
salicylates and steroids administration, stress. The
absence of ulcerative anamnesis is important [2, 8].

The Dieulafoy ulcer may be located on the way
of the digestive tract and may be associated with
other pathologies such as: gastric and duodenal ul-
cers, Mallory-Weiss syndrome, Crohn'’s disease, gas-
tric cancer [2, 4, 6].

Histomorphologically it is characterized by: the
presence of large arteries in the ulcerous defect of
the stomach mucosa, dysplasia of muscular sub-
strate vessels and lymphocytic infiltration [2, 4, 6].

Diagnosis of Dieulafoy disease in the multidisci-
plinary study of causes of digestive hemorrhages is
based on endoscopic techniques (48-98%), selective
angiography results (30%) and histomorphological
study (20%). All of these methods are used to identi-
fy Dieulafoy disease, assess the localization of vascu-
lar fistula, and evaluate treatment outcomes [2, 4, 7].

Clinical case: Patient S., aged 27 years old, is
hospitalized urgently for a specific symptom of su-
perior digestive hemorrhage: repeated vomiting
with fresh blood and clots, vertigo, headache, gen-
eral weakness, melena. From the past, it is known
that in 2012 he suffered the first upper gastrointes-
tinal hemorrhage, and he was treated conservative-
ly under stationary conditions. He was healed and
discharged with the diagnosis of Mallory-Weiss syn-
drome, receiving recommendations for ambulatory
treatment.
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The general exam reveals that at the admission,
the patient is in a general serious condition. The
visible skin and mucosa are pale and clean. Cold
sweats, hypotension — 90/60 mmHg, tachycardia,
FCC-120 bpm /min.

The patient presented a hypovolemic shock. The
nasogastric tube evokes gastric content -hematem-
esis, fresh clots. Rectal exam — rectal ampoule with
changed blood content. Laboratory samples show
post hemorrhagic anemia — Hb - 70 g / I; erythro-
cytes —2.4 ¢ 102 g /I.

The admission diagnosis focused on Mallo-
ry-Weiss syndrome complicated with superior di-
gestive hemorrhage gr. ll-lll; hypovolemic shock.
The diagnosis has been endoscopically confirmed.
Two flat defects of 1.8-1.3 cm and 1.5-0.3 cm, fi-
brin-coated, are determined in the esophageal junc-
tion. Emergency treatment in the intensive care unit
includes correction of volume and hematic correc-
tion, antiulcer medication, hemostatic. The patient
is in clinical and hemodynamic improvement. More
than 18 hours after hospitalization, the hemorrhage
is re-evaluated. Repeated endoscopic control is per-
formed, the source of hemorrhage cannot be appre-
ciated due to inconclusive endoscopic signs. The
Blackmore probe for the Mallory-Weiss syndrome
was applied, the upper digestive hemorrhage being
stopped.

For a differential diagnosis of superior diges-
tive hemorrhage with digestive angiodysplasia, re-
peated endoscopic control was performed over 48
hours after admission, attesting to the presence of 2
mucosal rupture of 2.0 cm and 1.4 cm in diameter,
which covered the gastroesophageal junction with
fibrin. In the posterior subcardial area on fornix — a
0.5 cm pitched defect with freshly fixed thrombus,
laminar hemorrhage.

Endoscopic diagnosis: Dieulafoy’s disease com-
plicated with repeated, active digestive hemor-
rhage. Surgical treatment is indicated immediately.

Intraoperative endoscopic control confirmed:
the stomach of normal size and shape, elastic walls.
In the stomach lumen - coffee grounds hemorrhage,
the glossy pale mucosa of the stomach. Preserved
relief of the fornix, esophageal and cardiopulmonary
varicose veins were absent. In the posterior subcar-
dial area of fornix, a 0.5 cm pitched defect with a
freshly fixed thrombus was assessed.

Gastric resection is practiced. In the proximal
subcardial region of the stomach, on the large cur-
vature - the posterior wall, at 3.0 cm from the esoph-
agus junction, there is a mucosal ulceration of 3.0
mm, covered with a fresh thrombus, fixed without
signs of active hemorrhage. Blood clotting in the jet
was seen in the removal of the clot. The resection
was performed in the direction of the large curvature
(fig. 1). In the gastro-splenic ligament, large vessels
were found which do not correspond to the anatom-
ical realities.
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The particularities of the clinical case: diagnos-
tic and therapeutic problems with major impact on
pre- and postoperative clinical development. The
uncertain diagnosis has contributed to errors in
therapeutic conduct. The histomorphological diag-
nosis confirmed the clinical diagnosis of Dieulafoy
Disease (fig. 2, 3, 4).

Fig. 1. a) Endoscopic view, b) Intraoperative, c) Post-
operative
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Fig. 2. A - piece of the gastric wall in the region adja-
cent to the Dieulafoy lesion: 1) mucosa without signs
of inflammation, 2) sSubmucosa, 3) artery dilated with
blood stasis. H-E. x100; B - A piece of the gastric wall
in the region adjacent to the Dieulafoy lesion: 1) gas-
tric mucosa without signs of inflammation, 2) artery
with eroded walls, 3) hemorrhage and mucosal lesion
adjacent to the eroded vessel, 4) Dilated arteries in
submucosa. H-E. x40; C - hemorrhage outbreak with
mucosal eruption. H-E. x200

DISCUSSIONS

Gastrointestinal angiodysplasias are responsi-
ble for approximately 6% of gastrointestinal tract
hemorrhages and 1.2-8% of hemorrhages located in
the upper digestive tract. This is the fourth cause of
digestive hemorrhage after ulcer disease, varicose
hemorrhage and colon diverticulosis, all of which
cause 85% of digestive hemorrhage [1, 6, 7, 8].

Concomitant with the more frequent use of con-
temporary imaging methods (endoscopic and an-
giographic), the incidence of angiodysplasia diag-
nosis has increased, patients being included in the
category of idiopathic digestive hemorrhage.

According to the Camillieri classification (1996),

clinical, histological arterial-venous malformations
are divided into [6, 8]:

+ Type | — arteriovenous malformations with
predominance of dysplastic veins with the
small intestine / colon wall;

+ Type Il - Osler-Webber-Rendu disease;

« Type Ill - haemartomatous vascular lesions
encountered in Peutz-Jeghers syndrome, blue
rubber blue nevus and Klipper-Trenaunay syn-
drome;

« Type IV - gastrointestinal angiodysplasia,
localized predominantly on the right colon,
associated with aortic stenosis, (Heyde syn-
drome);

« Type V — Massive gastrointestinal bleeding
caused by submucosa lesion with large vessel
(Dieulafoy Disease).

CONCLUSIONS

Dieulafoy’s disease is a rare cause of digestive
bleeding, being identified as a cause of obscure
bleeding. Diagnosis of pathology is difficult and
complex (endoscopy, selective angiography and
histological examination). EFGDS intraoperatively
confirms clinical diagnosis. Surgical interventions
are prevalent, and it is necessary to minimize “blind”
resections.
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NEPBLIA ONbIT IANAPOCKONUYECKOIO NIEYEHUA
KOMMNPECCUOHHOIO CTEHO3A YPEBHOIO CTBOJIA Y AETEN

Pasymosckuu A.lO0., Mutynos 3.b., HaropHas 10.B. bataes C.M., UrHatbeB P.O., lypeBuy
A.WN., ®eokTucrosa E.B., TutoBa E.A., lanubuH U.E., CMmonaHKkuH A.A.

Kagpeopa demckoti xupypauu [6OY BI1O PHUMY um. H.M. Mupozosa
Jlemckas 2opodckas knuHudeckaa 6oseHuya Ne 13 um. H.O. Qunamos,
HWW xupypeuu 0demckozo so3pacma rbOY BI1O PHUMY um. HW. [upozosa, 2. Mockea, Poccus

ABSTRACT

THE FIRST EXPERIENCE OF LAPAROSCOPIC TREATMENT OF COMPRESSIONAL STENOSIS OF
THE TRUNCUS CEALIACUS IN CHILDREN

The paper describes a rare case of compression stenosis of the celiac trunk in a 17-year-old girl with

periodic abdominal pain. The examination revealed a narrowing of the celiac trunk more than 50% of its

lumen. It was found that the stenosing agent is the median arched ligament of the diaphragm. The girl

underwent laparoscopic dissection of the arcuate ligament of the diaphragm, which led to the reduction of

clinical manifestations of the disease.

In addition, there are 3 more such observations of the authors, 2 of which also had a positive postoper-

ative result. One patient refused surgical intervention.

The authors emphasize the effectiveness of the laparoscopic approach to the treatment of patients with
compression stenosis of the celiac trunk and give a literature review devoted to this topic.
Key words: compression stenosis of the celiac trunk; children; “angina abdominalis”, surgical treatment

BBEAEHMUE

Mpv 06cnepoBaHNMN NALMEHTOB C CUNIbHBIMU 6ona-
MU B >KUBOTE, HE NOAJAILWUMNCA NeYeHNIo, Bpady cre-
[yeT MOMHUTb O TaKOM pefikoM 3aboneBaHmK, Kak cTe-
HO3 upeBHoro cteona (CYC), npmBoAALWEM K MLLEMUN
OpraHoB GPIOLLHON NONOCTH.

Cy»KeHne YpeBHOrO CTBOJIAa MOXET ObITb 06ycnoBne-
HO KaK MHTpaBa3anbHbIMU NPUYMHaMM (aTepocKiepos),
TaK 1 dKCTpaBa3asbHbiMY (CAaBJIeH/e YPEBHOMO CTBOMA
CpeAviHHOW [yroobpa3Hoi CBA3KOW Auadparmbl, BHY-
TPEHHUMW HOXKamu Auadparmbl, runeptTpodpurpoBaH-
HbIMW Y31aM/ YPEBHOTO CMIIETEHUA U YBEJIMYEHHbBIMU
numdatnyecknmMm ysnamm).

CpaBHWTeNbHaA YacToTa M30/IMPOBAHHOTO CAaBne-
HMA YPEBHOro CTBOMA U3BHE Y MHOroO6pasme Bbi3bl-
BalOLWMNX €ro NpuymMH MO3BOMWAN BbIAENUTb €ro B Ca-
MOCTOATENbHbIN CUHAPOM, KOTOPbI Ha3blBalOT Takxe
cuHapom aHbapa, no pammnmm Bpaya, Brepsble onu-
CaBLUEro pesynbraTbl XMPYPruyeckoro sieyeHms nauu-
€HTOB C JaHHbIM 3a60neBaHneM.

WctnHHasa pacnpocTpaHEHHOCTb 3aboneBaHuA He-
n3BectHa. CBA3aHO 3TO C TeM, UTO He BCe MauueHTbl C
KOMMPEeCCMOHHbIM CTEHO30M YPEBHOTO CTBOJA (Aarnee B
TekcTe KCYC) (=10-24%) [1], umetoT Kakne-nnbo xano-
6bl. BblpaxeHHble KNMHMYECKMe NPoABNEeHNA BO3HMKa-
0T NMULLb Y HEeBOJbLUION YacTU U3 HUX.

KnvHunyeckas KapTvHa, BO3HMKalOWasA Npu AaHHOW
naTosiornu, He OTIMYaeTCA CneundUUYHOCTbIO, N NPOAB-
NAETCA CUMMTOMaMU PasJINUHbIX FraCTPO3HTEposIormye-
cKux 3abonesaHuii. Hanbonee yactoi xanoboi, nobyx-
palolern niofen ¢ JaHHbIM 3aboneBaHmem 06paTUTbCA
3a MOMOLLbIO K Bpauy, ABMAETCA BblpakeHHas 60nb B

XMBOTE, KOTOpas MOXeT NI0Kann30BaTbCA B N0OON ero
yacTu, HO Hambonee yacTo - B anUracTpasnbHon obna-
cTn. Bonb MOXeT HOCUTb MOCTOAHHDBIA UAN MPUCTYMO-
06pa3sHbIfi XapakTep, YCMIMBaTbCA MOA BO3AENCTBUEM
nposouupyoLwmnx GakTopos (Mprém nuwn, dpusmnyeckas
Harpyska, NcrMxo3MOLMOHaNIbHOe HanpsxeHue). Yale
BCEro BO3HVKHOBEHVE WM YyCUneHne 6Oonu CBA3aHO
C NPMEMOM MULLM 1 3aBUCUT OT €€ KonuyecTaa. Kak npa-
BU/0, 60nb BO3HMKaeT yepe3 15-20 MUHYT nocne efpl,
1 yepes 1-2 yaca ctunxaet. CTpax nepep BO306HOBNEHN-
em boneln HepefKo 3acTaBnseT 60MbHbIX OrpaHMUNBaTb
€€ KONMYecTBo, YTO MPVBOAUT K MOCTEMEHHON noTepe
Beca. Bropbim no 3HaumMmocTn pakTopom, NpoBoLUpyto-
wum 6oneBor NpuUCTyn, ABRseTcA ¢dusmyeckas Harpys-
Ka (mogHATUe TaXKecTen, dpusnyecknin Tpyr, ocobeHHo
B COTHYTOM MOJIOXKEHWM, ANnTeNbHan xoabba unum 6Ger).
BoneBoll NprcTyn MOXeT 6bITb TakKe CNPOBOLMPOBaH
NCUXO3IMOLIMOHANbHbIM CTpeccom [2].

CuunTaetcs, yTo B reHese 60s1eBOro CMHApPOMaA Npwu
KCYUC Hapsagy ¢ nwemmnyecknm $HakTopom, CBA3AHHbIM
C HapylleHuem reMopvHaMMK/N B YPEBHOM CTBOJIE U
CBA3AHHbIX C HAM apTepusax GPIOLLIHON NONoCTy, onpe-
LEensolyo ponb UrpatloT pasgpakarowme GakTopsl,
06ycnoBieHHble TPaBMVPOBAHVEM FaHITIEB UPEBHOMO
cnneteHus. [leno B Tom, UYTO BCIEeACTBME KOHCTUTYLU-
OHaJlbHbIX 0COb6eHHOCTeN y 3TUX GOMbHbIX CpeanHHas
AnadparmarnbHas CBA3Ka PacronoXKeHa HU3KO U Herno-
CPEACTBEHHO KOHTAKTMPYET C MEXXraHrIMOHapHbIMU
KOMMCCYpaMmn 1 NpaBbiM YPEBHbIM raHrvem (puc. 1,
2). MoaTtomy B npouecce GrU3nMUECKNX Harpy3oK 1 fbixa-
TeNbHbIX ABVXEHU MPOUCXOAUT pasgparkeHne cumna-
TUYECKMX MPOBOLHUKOB C BO3HUKHOBEHMEM GoneBoro
CMHAPOMa Y T’MNOKMHe3nm xenyaka [3].
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Kpome Toro, 6onbHbix ¢ KCYC moryT 6ecnokounTb:
OLLyLLieHME TAXKECTM 1 pacnupaHna B HaguypeBHOW 06-
NacTv; OTPbIKKA; U3XKOra; TOWHOTa; PBOTa; OLyLleHne
ropeuu BO pTy; 3arnopbl 1 anapes. BctpeyvatoTca u Held-
poBereTaTVBHble PacCTPOWCTBA: rONIoBHble 6onw; cepa-
LebueHune; NOBbILIEHHOE NOTOOTAENEHME; OfbILIKa; 3a-
TPpyLHEHME [bIXaHUsA; OLlyLlieHre NyNbcalun B XKMBOTE;
nnoxas NepeHoCnMocCTb Tenna u xonogaa; cnabocTb; Obi-
CTpan yTOMSIAEMOCTb 1 CHUXKeHUe paboTocnocobHoCTH
[2]. MprBOAMM KNUHUYECKUI MPUMEP YCMELIHOrO Jleye-
HMA NaumeHTa C BbipaeHHbIMKu nposasneHnamm CKYC.

HOpMEU'I bHaA aHATOMMWMA

YpeBHbIi s
CpeauHHan cTBON HEVADAHRS
ayroobpasHas L e
CBA3KA

Obwasn
ne4yéHo4Hasn

aptepua
BepxHAA CeneséHouyHan
bpbiKeeyHan dpIcRia
aprepua
Mpagan :
no4ye4yHasa apTepua JleBan node4yHan
apTepua
Pnc. 1. BsammopacnonokeHume upeBHOro cTBONa Mu

cpeanHHON AyroobpasHoll cBA3KM B HopMe. MnntocTpauus
J.A.- Cienfuegosandall., 2010.

CpaBneHue YpeBHOro CTBONA
cpeavHHOMN ayroobpa3HoM CBA3KOW
Anadparmol

==

Puc. 2. B3ammopacnonoxeHue

YpeBHOro
cpeanHHO pyroobpasHoii cBasku npu KCYC. J.A.- Cien-
fuegosandall., 2010.

CTBOJla "
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KJIMHUWYECKOE HABNNIOAEHUE

bonbHasA H. 17 net noctynuna B ANKB N213 nm. H.O.
QunaTtoBa B ceHTAbpe 2016 roga ¢ »kanobamn Ha Bbl-
paKeHHble CXBaTKOOOPa3Hble 6051 B SNMracTpanbHON
obnacty, 6ecnokoswme eé B TeYeHUe MocseHMX He-
CKONbKUX NeT. [leBouKa oTMeuvasna, Yto 60511 BO3HMKaNm
nocsie 3aHATUN CNOPTOM, MPUEMA NMULLN N CTPECCOBbIX
cuTyaumsax. 3a nocnegHuii 1,5 roga 6onbHasa noxyaena
Ha 3 Kr. BnepBble frarHo3 6b11 3anofo3peH npu BbInos-
HeHuKn Y3/ OpIoWHON NONOCTU, NO AaHHbIM KOTOPOro
6blna BblAABIEHa 30Ha CY>XeHWA YPEBHOMO CTBONA U yBe-
NIMYEHME CKOPOCTU KPOBOTOKA B 3Ton obnactu (> 300
cm/cek) (puc. 3).

Puc. 3. Y3U 6ptowHoin nonoctu. 30Ha Cy>KeHUA YpPeBHOro
CTBOJIA C yCMNeHnem KpoBoToKa A0 322,4 cm/ceK.

B cBA3M Cc yem Oblna BbIMNOSIHEHA KOMMblOTEPHAA
ToMorpadura opraHoB GPIOLIHON NOSIOCTA U BbIABNEHO
30Ha Cy»eHune YpeBHOro cteona fo 1,5 mm c noccteHo-
TMYECKUM paclumpeHnem go 8,8 mm (puc. 4).

Puc. 4. KT 6piowHolii nonoctu. 30Ha CyX€HUA YpeBHOro
CTBOJIa C NOCTCTEHOTUYECKMM paclinpeHmnem.

npl/l aHFI/IOFpad)I/I‘-IECKOM nccnenoBaHnM BblABNEH
NTOKanbHbIN Yy4acCTOK CTeHO3a YpeBHOro CTBOJ1a Cpasy y




MecTa OTXOXKAEHUA ero oT aopThbl (1,2 MM), NPOTAXKEHHO-
cTbto 4,5 Mmm (puc. 5).

WL: 1785 WW: 3457 [D]
RAD: 90 SAUR 4

Puc. 5. AHrnorpaduueckoe mnccnepoBaHue npu CTeHo3e
YpeBHOro CTBONA

BbIno pelleHo BbINONHNUTL PebEHKY nanapocKomnu-
YeCKYIo PeBM3UI0 YPEBHOIO CTBONA.

JocTyn BbINONHANCA 4Yepe3 NeyEéHOUYHO-KeNyaou-
Hyl0 CBA3KY. [1nA oOHapyeHna YpeBHOro CTBofla Mo-
61nM30BaHbl OCHOBHbIE BETBU YPEBHOTO CTBOJIA: O6LLan
neyéHoYHasa 1 neBas »kenygouyHaa aptepum (puc. 6A).
BblfiBNEHO, UTO Cy>KeHMe YpeBHOro CTBoNa 0bycnose-
HO CZlaBNeHNEeM ero cpefMHHOM fyroobpa3Hoi CBA3KOM
(pwc. 6B), koTopan 6bina pacceyeHa (puc. 6B, 6I).

Mpun KoHTponbHOM obcnefoBaHWUK Yepe3 4 mecs-
Lia AeBOYKa »Kanob He npegbABNAeT, OTMeYaeT NosiHoe
ncuesHoseHue 6onen B XnBoTe. [JaHHble MPOBeAEHHbIX
WHCTPYMEeHTaNIbHbIX METOAOB 006CNeloBaHNA Takxke
noaTBepANIN MNONOKUTENbHYIO AMHAMUKY (prc. 7, 8, 9).

0 cm
3L 0.41cm

Puc. 7. Y3/ 6piowHoin nonoctu. A - po onepauun. Vs go
322,4 cm/cek. b - nocne onepauun. Vs 132 cm/cek. YC -
ypeBHbIl ctBon; OMNA - o6wanA neyéHouHas aptepus; CA -
ceneséHoYHas apTepus.

Puc. 6. A - nanapockonuueckoe pacceyeHne CpeavuHHON
pyroobpasHoii cBA3KM; b - 3HAocKonuueckas KapTuHa
nocne BblA€IEHNA OCHOBHbIX BETBEl YPEBHOro CTBOJA;
B - cpepauHHasA pyroobpasHas cBA3Ka; I - 3Tan pacceueHns
cpefvHHON  Ayroo6GpasHoii CBA3KW. YpeBHbI cTBON
nocne pacceyeHNAa CpepuHHON AyroobpasHon cBAsku: 1 -
YpeBHbIN CTBOJ; 2 - 06Wan NneyéHouHan apTepus; 3 - neBas
XenypouHas aptepus; 4 - cpeAnHHaA AyroobpasHas cBA3Ka

Puc. 8. KT 6ptowHon nonoctu, 3D-peKkoHcTpyKuma: A - go
onepauuu. b - nocne onepauyun

Puc. 9. AHrmorpadpuyeckoe wuccnepoBaHue: A - pfo
onepauuu;.b - nocne onepayun
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Bcero B Hawem oTaeneHunn Habnoganocb 4 nauu-
€HTa CO CTEHO30M YPEBHOro CTBOMA, 3 U3 HUX Obinn
onepupoBaHbl. Y Bcex MauMeHTOB MPUYMHOW CTEHO3a
YpEeBHOro CTBOMa ABWIIOCH CAABIIEHNE ero CpefuHHONM
fyroobpasHoi cA3Kon. Bcem geTtam Gbina BbiNonHeHa
nanapockonuyeckas AeKoMnpeccmsa CTeH03a YPeBHOro
ctBona (1ab. 1).

4-1 naymeHT 6b1T ONEepPUPOBaH MO NMOBOAY BOPOHKO-
obpazHon fedopmaumm rpyaHoi knetku. lNocneonepa-
LIMOHHbIV Neprof OCIOXHWICA KPOBOTEYEHNEM U3 3PO-
3UBHO-AA3BEHHbIX MOPAXEHUN XeNyAoUYHO-KULIEYHOro
TpakTa. [pu o6cnegoBaHUM GbI BbIAABNEH CTEHO3 UpeB-
Horo cTBona. OfHako, OT paAnKaJibHOrO JIeYeHNs CTEHO-
3a YpeBHOro CTBOMA poanTeny pebEéHKa OTKasanuchb.

Tabnuua 1. Pe3y1'|bTaTbI NeYyeHnA NaLneHTOoB CO CTEHO30M YPEBHOIO CTBOJA

1 A.17net 75 MuH 300/132 cw/cek 4 mec.
2 [.15ner 40 MuH 3 192/170 cm/cek 2,5 mec.
3 M. 14 net 80 MUH 3 265/180 cv/cek 1 mec.
OBCYXAEHME
OTKpbITUE deHomeHa KOMMPECCMOHHOTro

CTeHO3a YpPEeBHOro CTBOJIa CBA3AHO C WCTOpUEN
M3yyeHUst abAOMWHANIbHON ULIEeMUYECKon 6onesHu.
TepmuH  «angina  abdominalis»  (abgomuHanbHas
viemmnyeckana 6onesHb) 6bi BBeAéH B 1903 . G. Bacelli.
MepBoOHayanbHO NpUUYUHY 3aboneBaHWsA CBA3bIBANIM
WCKIOYNTENBHO C aTePOCK/IepO30M COCYL0B OPIOLLIHON
nonoctn. OgHako, B 1963 r. P-T. Harjola coobwun o
60JIbHOM C CUMMTOMAMM «OPIOLLHON aHFHbI», TPUYMHOW
KOTOPOW BblI0 SKCTPaBa3asbHOe CAaB/ieHre YPEBHOMO
CTBOMA PYy6OLIOBO-U3MEHEHHOW FAHTIMOHAPHON TKaHbIO
ypeBHOro cnneteHuda. B 1965 r. amepukaHcKuin Bpay
J. D. Dunbar onwucan pesynbratbl XMpPYpPruyeckoro
neyeHus 13 60MbHbBIX CO CAAB/IEHVIEM YPEBHOTO CTBOJIA
CpefvHHOM fyroobpasHoii cBsizkoi guadpparmol [4]. B
cepuv ero HabngeHWI NayneHTam 6bia BbIMOIHEHA
LEKOMMNPECCUs YPEBHOTO CTBOJIA OTKPbITHIM CMOCO6OM.

CTpemneHue COBpPEMEHHO XVpyprum K
MWHVManbHOW UHBA3MBHOCTU 3aCTaBWIO NCKaTb HOBblE
nogxoabl 1 B neyeHnn KCYC.
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URGIBRI

Bbinn npennoxeHbl 3HAOBACKYNAPHbIE METOAMKM
neyeHusa pgaHHoro 3abonesaHumA. OfHaKo, NOCTOAHHOE
JaBneHvie anadpparmanbHO CBA3KM HA CTEHTMPOBAHHbIN
cocyp BeflET K NOCTENEHHOMY pa3pyLUEHUIO CTEHTa, YTO
B MTOre NPUBOAMT K peumansy 3abonesaHus. MNoatomy
LWUMPOKOrO MNMPUMEHEHUA 3SHOOBACKYNAPHOE rneyeHue
He nonyuywnno [5]. B Hauane XX| Beka cTanun noAasnATbCA
eflMHUYHble HabnoaeHNa O  NanapoCKOMMYeCcKoM
neyeHuun naumnenToB ¢ KCYC [6-8]. OnHako Heobxoanmo
OTMETUTb, UTO UX CYMMapHOEe KONIMYeCTBO HEBEJMKO, a
KpYyrmHble CTaTUCTUYECKME NCCIIeOBaHNA OTCYTCTBYIOT.

Bonpocbl AMarHOCTMKMA W TakKTUKKW JleYeHMsa npu
KCYC go cux nop BO MHOrOM OCTalOTCA HepeLUEHHbIMN.
YunTbiBasA CTEPTYIO U HecneundryecKyo KIMHNYeCKyo
KapTVHY Npu faHHOM 3aboneBaHuu, AUarHo3 3avacTyto
CTaBUTCA METOAOM WCKIIOYeHUA nocne 6esycrnewHoro
neyeHnn PasfNyHbIX FaCTPO3HTEPONIOrMYecKnx 3abone-
BaHuM [9]. K HacToALeMy MOMEHTY He BbipaboTaHo of-
HO3HaYHbIX MArHOCTUYECKNX KPUTEPUEB, ABNAIOLLMNXCA
nokKasaHueM K onepauun. B kaxzgom cnyyae Bonpoc pe-
WwaeTca nHanBuAayanbHo. MNokasaHna K onepaTrBHOMY
NeYyeHnto CTaBATCA NPU HanMuun CUMNTOMOB 3abone-
BaHUA M [JOKa3aHHOWM C MOMOLLbIO MHCTPYMEHTaNbHbIX
metoaoB gunarHoctukmy (Y3W, KT ¢ KoHTpacTupoBaHuem,
aHrvorpadus). B npencraBneHHOM HabnoaeHUN Kax-
Obll U3 NepeyncNeHHbIX Bbille MEeTOLOB AMArHOCTUKM
CBMAETENbCTBOBAN B NOMb3y NpefnonaraeMmoro AnarHo-
3a. OfHaKo Mbl couny HeobXxoaMmbIM NpoaybnmposaTb
BCE MeToAbl AMArHOCTMKM AnA TO4YHOW BepudrKkaumm
AnarHosa.

Takum obpa3om, npuBefeHHoe HabnogeHve fe-
MOHCTPUPYET, YTO OJHOW U3 NPUYNH abAOMUNHANBHOIO
6051eBOro  CMHAPOMa MOXET ObITb KOMMPECCUOHHbIN
CTeHO3 UYpeBHOro CTBONa. JTO ClieflyeT yuuTbiBaTb B
MoBCeHEBHOW NPaKTUKe XMpypra 1 NMeTb aHHYI0 HO-
3onoruyeckyto dopmy 3abonesaHva B O6LIMPHOM Me-
peyHe 3aboneBaHuiA, AN1A KOTOPbIX XapakTepHbl Nof06-
Hble KNIMHUYeCcKre NposaBneHnsa 3aboneBaHnA C Lenbio
nposeaeHns auddepeHLmanbHOM AMarHOCTMKK. YTo
KacaeTcA M36paHHOro meTofa JieueHus, crefyeT KOH-
CTaTUPOBaTb, YTO JleYeHUe C NCNOoJIb30BaHNEM MUHUMNH-
Ba3UBHbIX METOAOB JIeUeHUA [EMOHCTPUPYET BbICOKYHO
ee 3pPeKTUBHOCTD.
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ABSTRACT

MORPHOLOGICAL DIAGNOSE OF GASTRO-INTESTINAL PERFORATIONS IN NEWBORNS

Reasons, morphogenesis of gastro-intestinal perforations in newborns are introduced in this article.
Clinical and morphological distinctions between perforated NEK and isolated gastrointestinal perforations
are discussed. Morphogenesis of gastrointestinal perforations in newborns is a basis for prescribe correct

medical tactic and choice of surgical method.

Key words: necrotizing enterocolitis, newborns, isolated gastrointestinal perforation, morphological study.

BCTYMJIEHUE

B nocnegHue ropbl umeeTcA TeHAeHUMA K
YBENIMUYEHUNIO KONMYecTBa nepdopaunin xenygouHo—
KuweyHoro TpakTa (MKKT) y HOBOpPOXAEHHbIX, KOTOpble
[LOBOJIbHO YaCTO ABMATCA OAHOW N3 OCHOBHbIX MPUYMH
TAXeNorocencncanneTanbHOCTUYAaHHOTOKOHTUHIEHTa
deten. 1o paHHbIM nMTepaTypbl NleTafbHOCTb MpU
nepoopauusax MKKT y HOBOPOXKAEHHbIX COCTaBnAeT
30% - 60% oT obLiero uncnia onepripoBaHHbIX AETEN
n MoxeT gocturatb 100% y HefOHOLWeEHHbIX AeTen C
TAXenom conyTcTBylowen natonoruen [1]. Konnuectso
TaKMxX NauueHTOB pacTeT M3 rofa B rofl, Yto CBA3aHO C
yBENMYEHNEM YMCA BbPKMBLUMX OHOLIEHHbIX U HEefO-
HOLUEHHbIX AeTen, B TOM YMCiie 1 AeTen C KPUTUYeCKn
HU3KOW Maccon Tena, 6arogaps AOCTVXKEHMAM B HEO-
HaTONOrMK, HEOHaTaNbHOW XNPYPUM Y UHTEHCUBHOW Te-
panuu, NpUBEALWNM K NOBbILLEHNIO KayeCTBa OKasaHuA
MEAMVLMUHCKON MOMOLLM HOBOPOXAEHHbIM C Hebnaro-
NPUATHBIMU NepPVHaTaNbHbIMU pakTopamu.

MapannenbHo ¢  yBennyeHuem nepdopaymi
KKT Ha ¢OHe BpOXAEHHDBIX MOPOKOB PA3BUTHUSA,
yBeNnMUMBaeTca " KONNYeCTBO nepdopauuii,
00YCNOBMIEHHbIX ~ HEKPOTMYECKNM  SHTEPOKOSIMTOM
(H3K), cnoHTaHHbIX (N N30NMPOBaHHbIX) Nepdopaunii
MKKT [2]. B coBpemeHHOW [EeTCKOM XuUpypruu
cnoHTaHHble nepdopauuy (CM) paccmaTprBalOTCA Kak
caMoCToATeNbHasA HO30JI0rnMYecKad efuHuua cpeau
apyrux nepdopaumnn XKKT [3]. Mo gaHHAM nuTepaTypsl
nepdopauun, obycnosneHHble H3K, cocTaBnaoT
npuonusmTenbHO 53% oT o6lwero Konuuyectsa
nepoopauun KKT y HoBopoxaeHHbIx, CI - 27%, Ha
18% Bcex nepdopaunii npuxogaTca nepdopaymm
npy BPOXAEHHbIX nopokax pa3sutma MKT, a Ha 2%
- nepdopaTtvBHble anNMneHAWULMTb, AVWBEPTUKYIUTbI
Mekkens u aTporeHHble nepdopauun [4, 5, 6, 71.
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QaKkTopbl  puUCKa, KoTopble  0b6ycnosnuBaloT
pa3Butne nepdopaumin KKT, 4O cerogHsIHEro AHA
OCTaloTbCA Mano wusyyeHHbiMn [8]. MoxHO cmeno
npu3Hatb, 4to npobnema nepdopaumin KKT vy
HOBOPOX/EHHbIX ABNAETCA HE TONbKO aKTyanbHOW, HO 1
[OCTaTOUYHO HOBOW B IETCKOW XNPYPTUN.

Llenb paboTbl - n3yunTb KNNHUKO—
Mopdonornyeckune 0CcobeHHOCTH nepdopayuni
KKT y HOBOPOMAEHHbIX M Ha OCHOBAHWWN [aHHbIX
MopdOonornyecKmx nccnepoBaHuUi NpeaoXunTb
MepONPUATUAA MO YMYULIEHNIO Pe3yfbTaToB JieueHns
TaKuX NaLneHToB.

MATEPUAN N METOAbI UCCNNEAOBAHMUA

Moo Hawwum HabnwogeHvem nocnegHue 15 net
Haxoaunocb 75 HOBOPOXKAEHHbIX C nepdopaunamu
KKT. Cpeon Hux peteli c nepdopatmBHbiMu HIK 6bino 39
(52,0%), co CIM - 20 (26,67%), C >keny[o4YHO—KMLLEYHbIMI
nepdopaumnsiMm Ha QOHe BPOXKAEHHOW KULIEUYHOWN
Henpoxognmoctn — 13 (17,33%), y 1 HOBOPOXAEHHOrO
nepdopatmBHbIN aneHauumnT, y 1 - nepdopaTrBHbIN
anBepTukynut Mekkens, y 1 — aTporeHHas nepdopauus
NPAMON KULLKN.

OtmevaeTtcsa NpuoNM3NTENBHO  ABYXKpaTHOe
npeobnafaHne ManbunMkoB Hapd OeBoykamu (48 n 27
HOBOPOX/EHHbIX COOTBETCTBEHHO). HeaoHOLIEHHbIX
getenn 6bino 58 (77,33%). W3 HUX HeQOHOLUEHHbIX
c H3K - 33 pebeHka, ¢ CIl - 17, c BpOXAEHHON
KMLIEYHOWN HeNPOXOANMOCTbIO — 7 U 1 HEJOHOLIEHHbIN C
raHrPeHo3HO-NepPdOPATNBHBIM aNeHANLNTOM.

Bcem LeTam npoBOANIOCH KIUHVKO—
nabopatopHoe 06cnefoBaHNE, UHCTPYMEHTasbHble
MeToAbl UCCNefoBaHUs (peHTreHorpadusi OpraHoB
OPIOLLIHON MONIOCTY, PEHTFEHOMNOMMYECKOE KOHTPACTHOe
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nccnepoBaHume XKT, Y3U opraHoB 6ptoWwHOM NOnoCTn
1 gpyrve), a Takxke mopdonornyeckoe mccnefoBaHune
onepaLMoHHOro MaTtepuana C LUenblo Bepudmnkauum
avarHosa. KoHTponb  3a  cocTosHMeM — pebeHka
OCYLeCTBNANCA  KPYrTOCYTOYHO  pPeaHMMaTosIorom
oTAeneHna peaHVMauMM UM MHTEHCUBHOW Tepanum
HOBOPOXAEHHbIX 1 JETCKUM X1PYPrOM.

Ona rMCTONOMMYECKOro nccnenoBaHuA
onepauoHHbIn  MaTepuann  ¢ukcipoBann B 10%
pacctBope HeWTpanbHoro dopmanuHa u  nocne

CTaHAapPTHOW NPOBOAKM 3anvMBann B napaduH. B
fanbHevwem napaduHOBble cpe3bl TOAWMHOW 5-7
MKM  OKpaluBanay remMaToOKCUIMHOM—€03VHOM 1
nukpodykcuHom no BaH [u3oHy. VccneposaHne u
doTorpadupoBaHme rncTonormyeckux npenapaTos
NMPOBOAMNOCL Ha MUKpockone «Axio Imager 2» from
Carl Zeiss.

PE3VJIbTATbl U OBCYXXAEHUE

AKyLLepCKNI, TMHEKONOrNMYECKNA 1 COMATUYECKNIA
aHaMHe3 y 65 wmaTepein (86,67%) Obin oTAroLleH
(rectos, XPOHMYecKas MaTO4YHa-M/aLeHTapHas
HeAOCTaTOYHOCTb, MUENOHedPUT, aHEMUSA, CaXapHbIN
nnaber).

MpuunHamn nepdopaunin KKT y wnccnepyemon
rpynmnbl NaLYeHToB 6binn:

e H3K-39 geten (52,0%);

e (CIM-20(26,67%);

* BPOX[EHHasA KuMLIeYHasa HemnpoxoammocTb — 13

(17,33%);
*  TaAHrPEeHO3HO-NepdOopPaTNBHDLIA aneHaUUUT — 1
(1,33%);
raHrpeHo3HO-NepdOpPaTNBHBIA  AUBEPTUKYIUTUT
Mekkensa - 1 (1,33%);
ATpOoreHHas nepdopauna npaAmMon Kuwkn - 1

(1,33%).

M3 13 HOBOPOXAEHHbIX C BPOXAEHHONM KMLIEYHOMN
HEeMpOXoANUMOCTbIO aTpesus TOHKOW KMLLIKN
Habnofanacb y 6 feTeil, MEKOHMANbHbIN uneyc — y 3,
6onesHb MMpwnpyHra — y 2, 3aBOPOT TOHKOW KULIKA —
y 4 HoBOpoOXfAeHHbIX. [0 nokanusauuy nepdopaumm
pacnpegenununchb cregyowmnm obpasom:

e xenygok-13;

° [BeHajuaTUMNepCTHasA KULKa — 6;

*  TOWQAA KMWKa - 17;

*  MOAB3AOLIHAA KNWKN — 27;

e 006040YHas KAWKK - 9;

* anneHaukc - 1;

e puepTukyn Mekkensa - 1;

*  npAman Kuwka - 1.

B 33 (44,0%) cnyyasx nopakeHua Nosioro opraHa
6bIN1 NoKanM3oBaHHbIMU, y 42 (56,0%) HOBOPOMXKAEHHbIX
NMopPaXeHUs1 KMLLKK Obinn OOLIMPHBIMA, C BOBIIEYEHMEM
B MaTONOIMYeCKni Npouecc 60MbLUKX Nowanen CTEHOK
MOJIbIX OPraHoB.

Mepdopauun KKT y HOBOPOXAEHHbIX OblLIV
WHTPa- 1 NocTHaTanbHble. Cpeam HalMX KINHNYECKNX
HabniogeHun y 22 (29,33%) HOBOPOXKAEHHbIX OblLIV

WHTpaHaTanbHble nepdopaunu, y 53 (70,67%) peten
- MOCTHaTanbHble, KOTOpble BCErga COMPOBOXAANNCH
pPas3nMTbiM  FTHOMHO-GUOPVMHO3HBIM 1 KaJIOBbIM
neputoHuTamm ( puc. 1, 2).

Puc. 1. Pasnuton Kanosbli1 NEPUTOHUT Y HOBOPOXXAEHHOFO
C MHOXeCTBeHHbIMU nepdopaunamn o060[0YHON KULLKN
(nHTpaonepaymoHHoe $oTo).

o
| R

Puc.2. Bug nepdopatusHoro HIK (MHTpaonepaunoHHoe
doto)

Mbl BbIABUIN cnepyoume KINUHUKO-
Mopdonornyeckre pasnnuna Mexay nepoopauusamm
KKT Ha nouBe H3K u CI1, KoTopble NprBOAUM B Tabnuue
1. ®akTOpamn prcKa B BO3HWKHOBEHWUW U Pa3BUTUN

nepdopaunii, obycnosneHHbix  HIK,  aBnaloTca
XpOHnYyeckan rmnokcua nnopga n MHTEHCNBHOE
SHTepanbHOe  KOPMJIEHME,  KOTOpOe  Bbi3blBaeT

nepepacnpefeneHme CUCTEMHOTO U PervoHapHOro
KPOBOTOKA 1 MLIEMIIO MOAB3AOLLHONM KMLWKNU. Hanbonee
BEPOATHbIMM ~ pakTopamnm pucka noasneHmsa CIl
opraHoB XKT ABATCA XpOHMYECKasa BHYTPUYTPOOHa
rmnokcua, octpas acoukcmsa B popax M naTonorvs
OpPraHoB [bIXaHuWA, NPU KOTOPbIX HeobxoanmMon Obina
UHTybauma  Tpaxew. PecnupaTopHbli  gucTpecc-
CUHAPOM BUCTYMaeT B KayecTBe Bepayllero ¢akropa
pucka npu CIM KKT. Cpegn CIM XKKT y HOBOPOAXKEHHbIX
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MMeeT MecTo 3,5-KpaTHe yBennyeHve B rpyrnmne BblCOKNX
nepdopauniin B CpaBHEHNM C 3 HU3KMY NepdopaLmamm
(35,0% npotne 10,25%). CnoHTaHHble nepdopaunn
nokanunsoBanucb y xenyake (12), opeHaguaTMnepcTon
Kuwke (4), Towen Kuwke (3) n toncton kuwke (1), To
€CTb BbICOKE pacnonoxeHve nepdopaunin Meno Mecto
y 19 HoBOpOAXKEHHbIX 13 20 nccnegyembix.

Tabnuua Ne1. Knunnueckue pasnuuna mexay (1w nepdopaumamu npu HIK

1 CepeaHuWI reCTauMOHHbIN 325 272
BO3pacT (Hef.)
CpenHuin Bec npu

2. pg *’;EHMM o P 1645 880

3. MHTYyOauma Tpaxen 61,54% 100%
MynoYHbI KaTeTep 61,54% 100%

s nepviHaTanbHas 66,67% 55,0%
SHUedanonaTvs

6. BpoxpaeHHana kapavonatna | 64,10% 55,0%

7. |Nokanm3zaums nepdopaumm Histive Bepxtme

otaensl KKT | otpensl KKT
8. KnweyHbin nHeBMaTo3 66,67% —
9. JleTanbHOCTb 41,02% 5%

MNepdopauum XKT npu HOK nokanusoBanucb B
Towen Kuwke y 12 HOBOPOXAEHHbIX, NMOAB3AOLIHOM
KULKe —y 22 feTell, B TONCTON KuLKe -y 5 (Tabnuua 2).
Makpockonuuecku KneyHuK u x<enygok npuv ClN unmenn
HOPManbHWUI BWUA, KPOME Halnyma WN30NUPOBAHHOWN
nepdopauuu C  JNIOKaNbHbIM NaToNOrNYeCKnm
npoueccom, 6e3 pPacnpoCTPOHEHUs MOC/eAHErO Ha
6osbLUvie MIOWAAN CTEHKM MOJOro opraHa. KnweuHnk
npu nepdopatuBHbix HIK umen pacnocTpaHeHHble
NnopakeHus C BOBNIEYEHKEM B MATONIOMMYECKUI npoLecc
60NbLUMX NOWAAEN CTEHOK KULIKK N BCEX €€ CJI0EB —
(punc. 2).

Tabnuua N° 2. lokanu3auua nephopavmii B 3aBucumocty ot otaena KKT

1. Kenynok - 12

[lBeHapuatMnepTHan
KMLLKa

Touwas K1LKa 12 3

4. [loaB3aoLWHas K1LKa 22 -

ToncTtas Knwka 5 1

CpaBHuTeNIbHOE K3y4YeHue KIMHUYecKnx OuonTa-
ToB nepdopaumnn KKT y HOBOPOKAEHHbIX MOKasano
HanuumMe MeMUN B CTEHKe MOJIOro opraHa npu AByX
natonoruax. OgHako, npu CI nmena mecTto BpOXKAeH-
HasA MbllLIEYHaA rMnonnasna CTeHKa, Kotopas ABNAeTCA
rnaBHbiM mopdonormuneckum otnnunem mexgy Cr un
nepdopauyunamm Ha poHe HIK. Bece CI nmenn nsonupo-
BaHHbIN, UM CErMEHTaPHbIN, MbllleYHbI fedeKT CTeH-
K1 Nonioro opraHa 6e3 BOBNeYeHUs B NaToNOrMyeckuii
npouecc oOWMPHbIN NAoWazen CTEHKN »Kenyaka unu
Knwkm (puc. 3 A, b, B).
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Puc. 3. A - cocyancTo-mbilieyHas AMUCnnasna CTEHKN TOHKON
kuwku npu CIM: 1 - pe3Kkoe UCTOHUYEHME KPYroBOro cios
MULIEYHOI 060I0UKM CTEHKU KULLKY; 2 - aHeBpU3Ma cocya
B noAcnm3nctom cnoe. b - A3BeHHbIN gedeKkT cnmsmucrom
060J104K/ TOHKOI KULIKU C LUMPOKNM KPOBOU3INSHMEM B
nepudokanbHble TKaHu npu CI1. B - cocyaucro-mueyHas
AUCNNA3uA CTEHKN TOHKOM Kuwkuy npu CI. MbiweyHuia cnon
OTCYTCTBYET, Ha ero mecTe cocyancras manbpopmauus. I -
HEKPO3 CTEHKU NOAB3AO0LHON KALWKKY Npy nepbopaTMBHOM
H3K ¢ BupaxeHoi nenkouutapHoin nHunbrpaymen (1) n
nHeBmaTo3om (2). Okp. 3. X 10, 06. 40.

Mepdopaunm npu  HIK umenu BblpaXkeHbl
BOCMANMUTENbHbIN NpoLecc nepudoKanbHbIX TKaHen ¢
BOBJ/IeYEHVEeM B MATOMIOMMYECKUn npouecc 60osbLumxX
YYaCTKOB KULINYHOW CTEHKU, HEKPO3OM €€ CJI0EB 1
HeKpPO30M CTeHKM C/IM3ncTo obonouku (puc. 3T).

Bce HoBopoxaeHHble ¢ nepdopaumamm KKT 6biim
npooneprpoBaHbl. Xupyprnyeckasa TaKTuKa OTIuva-
nacb B 3aBWCMMOCTU OT OOLLEro COCTOAHUA HOBOPO-
XIOEeHHOro, ypoBHa nepdopauun, eé mopdonornyeckmx
0COOEHHOCTEN 1 PACNpPOCTPAHEHHOCTM MaTofornye-
CKOro npouecca. Hamu 6binm BbINOMHEHDbI CriegyoLme
oneppauuu:

1. nanapoueHTes (y pgeTem C  TAXenomn
COMyTCTBYIOLEN MATONOrMen 1 3KCTpeMasbHO
HU3KOW Maccon Tena) - 11;

2. ¢dopmMupoBaHueE MEXKULLEYHbIX aHACTOMO30B —
23;

3. u1cceuyeHVe KpaeB M ylMBaHWe nepdopauuin —
20;

4. Hano)KeHue KulieyHbix ctom — 19;

5. anneHgsKTOMMA - 1;

6. OMBepTUKYN3KTOMUA — 1.

MNocneonepaunoHHas NeTanbHOCTb npu
nepdopatmBHbix HIK coctaBuna 38,46% (ymepno
15 HoBopoxpeHHbix), npu CIM XKT - 5% (ymep
1 pebeHoK). OCHOBHOW MpPUYUHOW CMepTU Obin
TAXKENbIA HeOHAaTaNlbHUA Cencuc 3 MNOJSIMOPraHHOMN
HeoCTaTOYHOCTbIO.
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Mockonbky mexgy nepdopauuamu XKT y HoBopo-
XIOEHHbIX CYLIeCTBYIOT KIUHMYeCKue 1 Mopdonormye-
cKue otnnumsa, mopdonornyeckas AMarHocTmka oveHb
BakKHa B BbIOOpe afjeKBATHOW XMPYPruyeckor TakTUKM B
KaXaoM OTAeNIbHO B3ATOM K/IMHMYECKOM Ciyyae.

BbiBOAbl: WeyHbIX nepdopaunii y HOBOPOXKAEHHbIX Mo3BonaeTt
OLEeHNTb NporHo3 3abonesaHus. Tak, npu CM nporHo3
neyveHunsn feTen ABnAeTcA 61aronpPUATHbIM.

Bepywnm daktopom pucka npu CIN asnaetca anc-
Tpecc-cnHApom, npu nepdopayax Ha ¢oHe HIK — xpo-
HUYecKaa rMNoKcMA nnofa YU UHTEHCMBHOE 3HTepalb-
HOe nuTaHue.

Mopdonornueckana AuarHoCTuKa >KenyfouyHO—Ku-

>
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INTRODUCTION

Congenital diaphragmatic defects are one of
the leading causes of morbidity and mortality in ne-
onates. Often the defect dimensions, precise ana-
tomical details or defect type directly influence the
prognosis of these malformations [1]. For a surgeon,
knowing the aspect of embryology and surgical
anatomy of the diaphragm is critical in understand-
ing the mechanisms of development of normal vari-
ations and congenital malformations that are rarely
encountered in surgical practice [31].

EMBRYOLOGY

The diaphragm is a critical organ in maintaining
normal breathing, and is also a barrier between tho-
racic and abdominal cavities [9, 10, 28]. Being close-
ly linked to the formation of body cavities, the struc-
tural elements of the diaphragm begin to develop
in early gestation [9], in the 4" to 12*" week of intra-
uterine development [27,37]. The diaphragm is de-
rived from several embryonic sources, some of them
being unidentified [35]. At present, the diaphragm is
thought to be derived from four mesodermal struc-
tures [8], including: transverse septum, two lateral
pleuroperitoneal envelopes, dorsal mesentery of
the esophagus, and the body wall muscles [4, 11].

The anterior region of the diaphragm originates
in the transverse septum, and later this tissue devel-
ops into the mature central tendon and the non-mus-
cular mesenchyme [32]. The transverse septum is
the first structure in development of the diaphragm
and initially serves as a barrier between the thoracic
and abdominal cavities [35], and as a coherent me-
sodermal structure is formed at the end of the third
week of gestation. In the fourth week of gestation,
the incomplete separation of pericardial and perito-
neal cavities takes place, with the formation of two
adjacent esophageal apertures (pericardioperitone-
al canal). Originally located at the occipital level, su-
perior to cervical somites (C3), this embryonic struc-
ture represents a frontal caudal dorsal inclination,
initially connected to the body wall, and the ends at
the cranial edges of the middle intestine. During the
descending migration, the transverse septum pass-
es past the cervical segments lIl, IV and V, a process
accompanied by the migration of myogenic stem
cells from these somites and the local differentiation
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of myoblasts into the tissue of the pleuropericardial
folds, referred to as the posthepatic mesenchymal
plaque. The transverse septum does not extend all
the way to the dorsal wall, the pleural and peritoneal
cavities remain open, being called pleuroperitoneal
ducts (canals) (20, 41).

In the 5* week of gestation, neural structures in
the cervical IV and V segments of the spinal cord
develop. Nerve fibers penetrate into the transverse
septum through the pleuropericardial folds, where
they form the phrenic nerve. The detachment of
these folds from the somatopleure to form the peri-
cardium, determines the localization of the phrenic
nerve between the pericardium and the mediastinal
pleura [11, 41].

Pleuroperitoneal folds are two transient struc-
tures formed by the fusion of pleuropericardial folds
[9], located on either side of the esophagus, at-
tached to the dorsolateral wall of the body, with the
free edge protruding at the caudal end of the peri-
cardioperitoneal canals [35], with the transverse sep-
tum. In the 6™ - 8" week of gestation, growing medi-
ally and ventrally, these folds merge with the dorsal
mesentery of the esophagus and a portion of the
transverse septum, causing separation of the pleural
and peritoneal cavities. Closure of the communica-
tions is also determined by the extensive increase of
the liver tissue and muscle structures in these mem-
branes, from which only a small dorsolateral portion
of the diaphragm will develop [4, 27, 41].

The dorsal mesentery of the esophagus contrib-
utes to the attachment of the middle intestine to the
trunk wall, eventually forming the median portion of
the diaphragm. The crura of the diaphragm develop
from muscle fibers growing in the esophageal mes-
entery [4].

The contribution of the muscle wall of the trunk
to the formation of the lateral diaphragm portion is
determined by the enlargement of pleural cavities
during weeks 9-12 of gestation. As a result, the body
wall is divided into two layers: external, from which
the thoracic wall will later develop, and internal, em-
bedded in the diaphragm [41].

Several hypotheses attempt to explain the origin
of congenital diaphragmatic defects. According to
some, congenital diaphragmatic hernias are a con-
sequence of the vicious development of the lung or
the developmental disturbances of the phrenic nerve




[21]. Other scientists believe that the origin of the
congenital diaphragmatic hernias is in the non-mus-
cular portions of the fetal diaphragm and results
from the failure of fusion of one or several of these
embryonic structures [8, 11, 13, 45]. In cases where
the membranes merge and the muscle fibers fail to
migrate from the cervical myotomes, a hernia with
sac appears [11]. The development of these defects
is based on some disorders of the retinoid signaling
embryogenic mechanisms and of some transcription
factors [2, 16, 34, 43]. For example, Bochdalek her-
nia (the abnormal development of the pleuroperito-
neal fold) results in the typical posterolateral defect
[9], and the fusion defect of the transverse septum
with the lateral wall of the trunk leads to the anterior
diaphragmatic hernia (Morgagni hernia) [46].

CLASSIFICATION

Classification of diaphragmatic hernias pro-
posed by Harrington S.W. in the 1930s. proved to
be quite widespread. The author distinguished two
main types of diaphragmatic hernias: traumatic and
non-traumatic [14, 44], including:

I. Non-traumatic hernias:

A. Congenital hernias (usually without sac):

1. through the pleuroperitoneal hiatus (Boch-
dalek foramen);

2. through a space left by the partial absence
of the diaphragm (posterior part);

3. through the esophageal hiatus (as a result
of muscle deficiency );

4. through the esophageal hiatus in the case
of a short congenital esophagus (the stom-
ach remains partially or entirely above the
diaphragm);

5. through the anterior subcostosternal spac-
es (foramen of Morgagni) with the presence
of the hernial sac.

B. Hernias acquired after birth:

1. through the esophageal hiatus (it usually
has a hernial sac);

2. through the fusion region of the diaphrag-
matic primordium;

3. other locations.

Il. Traumatic hernias:

A. Direct injuries - in any part where an object
can penetrate into the diaphragm;
B. Indirect injuries - at any point, but usually
at the embryological fusion points;

C. Diaphragm rupture following inflammatory
necrosis (subphrenic abscess, necrosis due to
drainage tube pressure).

Jackson R.L., and Welcome H.C. (1941) [23] clas-
sified the diaphragmatic hernias into 3 groups:

1. Congenital (true and false);

2. Acquired (true and false);

3. Traumatic (true and false).

In 1952, Gudbjerg C.E. [18] argued that the lack

of a clear classification of diaphragmatic abnormal-
ities was determined by the uncertainty regarding
their pathogenesis and proposed a new classifica-
tion, reuniting diaphragmatic abnormalities into
three groups:
1. Diaphragmatic hernias:
a) congenital (true with sac and false without
sac);
b) traumatic
2. Relaxation of the diaphragm:
a) congenital (defective development of the
musculature);
b) paralytic (resection of the phrenic nerve,
tumors).
3. Absence of the diaphragm.

The classification of diaphragmatic hernias
proposed by Petrovskii B.V. (1966), quite useful in
practical activity, included the following forms: 1)
congenital - diaphragmopleural, hiatal, parasternal,
phrenopericardial hernias and 2) acquired, divided
into traumatic and non-traumatic[5]. In 1988, Isakov
lu.F. proposed the classification of congenital dia-
phragmatic hernias, namely : 1) embryonic hernias
(false); 2) fetal hernias (true hernias) and 3) relaxation
of the diaphragm [5].

In 2007, Trojan V.V. [5] proposed an anatomical
classification of the congenital diaphragmatic hernias:

1. Hernias of the posterior region of the dia-
phragm.

2. Hernias of the diaphragmatic vault.

3. Hernias of the anterior region of the dia-
phragm:
a) Retrosternal hernias (true);
b) Phrenicopericardial hernias.

4. Hiatal hernias:
a) Oesophageal hernias;
b) Para-oesophageal hernias.

Based on some intraoperative observations,
some authors have tried to classify the congenital di-
aphragmatic defects, according to their dimensions,
into: A) defects surrounded by muscles; B) small de-
fects (less than 50%); C) major defects (over 50%)
and D) absence of the hemidiaphragm [36].

It is believed that most congenital diaphragmat-
ic defects develop in “classical” locations such as
posterolateral (Bochdalek), parasternal (Morgag-
ni-Larrey hernia) and central and anterior hernia
(Cantrell transverse septum hernia) [1], several con-
comitant diaphragmatic defects being observed in
some cases [6, 25].

The congenital diaphragmatic defects originat-
ing from the lumbocostal triangle are the most prev-
alent and were first described in 1848 by Vincent
Alexander Bochdalek, who reported an incidence
ranging from 5% to 25% of the total diaphragmatic
hernias [1]. Although Bochdalek hernia manifests in
neonatal period by severe progressive respiratory
distress [54], cases of late-onset manifestations were
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reported in adults [19, 33]. More often (up to 90% of
cases) the malformation is found on the left, rarely
the bilateral form being detected [26].

In 1959, Bingham described an anatomical entity
characterized by the absence of the hemidiaphragm
(diaphragmatic agenesia), distinct from the postero-
lateral defects [49]. Cases of bilateral absence of the
diaphragm are also described [48].

The congenital Morgagni hernia is relatively rare,
constituting approximately 3-5% of all types of con-
genital diaphragmatic hernias. Approximately 90%
of this type of hernias appear on the right, 2% on the
left, and in 8% of the cases bilateral forms are found.
The hernial sac is present in over 95% of cases [15].
Although congenital Morgagni hernia is specific to
children, asymptomatic forms were primarily diag-
nosed in adults and even in elderly patients [30, 50].

The congenital intrapericardial diaphragmatic
hernia is characterized by herniation of abdominal
viscera in the pericardial cavity, being caused by de-
velopmental anomalies of the retrosternal transverse
septum with persistence of the pericardioperitoneal
canal. This entity is also referred to as peritoneoperi-
cardial diaphragmatic hernia, which may be asso-
ciated with other congenital defects at the midline
and pentalogy of Cantrell [24, 38]. The first case of
peritoneopericardial diaphragmatic hernia was de-
scribed in 1903 by De Cardinal and Bourderou [42].

The central tendon defects are casuistically di-
agnosed, characterized by congenital hernia of the
abdominal content through the central tendon of
the diaphragm. The embryogenic aspects of these
defects remain unclear [9, 29].

Diaphragmatic eventrations, a nosological enti-
ty described in the literature as diaphragm atrophy,
non-paralytic eventration, neurogenic aplasia of the
diaphragm, etc., are congenital defects of rare de-
velopment of the muscle portion of the diaphragm.
From a histological point of view, it is characterized
by fibro-elastic changes, which replace the muscu-
lar tissue layer and extend between the pleura and
the peritoneum, keeping the diaphragm anatomi-
cal structure intact, thereby differentiating from the
congenital diaphragmatic hernias and diaphrag-
matic paralysis. The incidence of this malformation
is below 0.05% [53]. The left hemidiaphragm is
more frequently affected. Congenital diaphragmatic
eventrations are divided into: complete, partial and
bilateral. Partial eventrations, based on the embry-
ological segments that contribute to the formation
of the normal diaphragm, can be classified into the
following types: anterior, posterolateral and medial
[17, 52]. Multiple eventrations of a single hemidia-
phragm are also reported [51].

In 1774, Jean Louis Petit was the first to observe
this entity during the necropsy, the term eventration
was later proposed by Beclard (1829) [47]. In 1923,
Morrison published the first case of diaphragmatic
eventration subjected to surgical treatment [22, 53].
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ANATOMY

The diaphragm is a dome-shaped musculofi-
brous septum that separates the thoracic cavity
from the abdominal cavity, maintaining the pressure
gradient between the two cavities and participating
in the regulation of esophageal contractions, being
the most important respiratory muscle. The name
of the organ comes from the words of Greek origin
dia (between) and phragma (fence) [12, 31, 39, 40].
The main element of the diaphragm is the phrenic
muscle, covered by a homonymous fascia (upper
and lower), parietal pleura (upper), peritoneum (on
the abdominal side) and traversed by vessels, nerves
and esophagus. The diaphragm vault consists of two
domes: right one, a slightly higher one, the top of
which corresponds to the intercostal IV space on the
right medioclavicular line and the left one, with the
highest point on the V rib level along the left medio-
clavicular line [7].

The diaphragm consists of a central non-con-
tracting tendon, considered central aponeurosis,
two major muscular portions (costal and crural dia-
phragm) and a minor sternal muscle portion [4, 41].

The lumbar (crural) side of the diaphragm (pars
lumbalis) is represented by the pillars of the dia-
phragm (right and left) - the strongest part of the
diaphragm [7]. The right diaphragm pillar is located
on the anterior surface of the lumbar vertebrae (L,
,on the right and L, , on the left), on the interver-
tebral discs and the anterior longitudinal ligament.
The right diaphragm pillar, larger than the left, is
directed towards the middle of the central tendon,
on both sides of the upper median plane, forming
by branching, in more than 60% of individuals, the
esophageal hiatus, in the rest of the cases, both pil-
lars of the diaphragm participate in its formation.
Split muscle fibers meet again to form the anterior
edge of the aorta hiatus. Although the esophageal
pillar is made up of muscular and tendinous tissue,
only the tendinous side is strong enough to deal
with sutures during surgery. The left diaphragm pil-
lar is facing up, to the left of the esophageal hiatus.
A portion of this pillar reaches the central tendon [4].

There are also described accessory pillars (inter-
mediate), placed laterally by the main pillars, repre-
sented by muscular bundles originated on the verte-
bral body L2, which, with the lateral pillars, delimit a
narrow space for the splanchnic nerves [7].

The lateral pillars (or the arches bundles) start
from the medial arcuate ligament, (lig. arcuatum
mediale), passing as a bridge over the psoas mus-
cle, coming onto the body of the first lumbar verte-
bra and the intervertebral disc L1-L2, and laterally at
the top of the transversal apophysis L1, sometimes
L2, and the lateral arcuate ligament (lig. arcuatum
laterale) that passes over the quadratus lumborum
muscle, joining the tip of the transverse apophysis
L1 and/or L2 with the lower edge of the free end
of the 12 rib. Through the space delimited by the
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lateral and medial pillars, the sympathetic chain and
the ascending lumbar veins pass, which continue
with the azygos veins (on the right) and hemiazygos
veins (on the left). The median arcuate ligament (lig.
arcuatum medianum) contributes to preaortic soli-
darising of the two diaphragmatic pillars, consisting
of aponeurotico-tendinous fibers [7].

The costal part of the diaphragm (pars costalis)
originates from the inner surface and the upper edg-
es of the six lower (caudal) ribs and radiates in the
central tendon [11]. At the limit of the costal and
lumbar portions, the muscle fibers are missing, giv-
ing rise to a triangular space with its base at the 12t
rib (lumbocostal triangle, Bochdalek). This area, cov-
ered only by the diaphragm fasciae, parietal pleu-
ra (upper) and the retrorenal fascia of the parietal
(lower) peritoneum, makes it possible to spread in-
fections from the thoracic cavity (with subpleural ad-
ipose connective tissue) in the retroperitoneal space
( with pararenal adipose tissue, Gerota) in double
directions [7, 11].

The sternal part (pars sternalis) of the diaphragm
is the smallest and extends from the posterior sur-
face of the right muscle and behind the xiphoid
process to the central tendon of the diaphragm.
Laterally to the sternal portion of the diaphragm,
the coastal parts are. Between these portions, the
diaphragm is covered only by connective tissue, the
sternocostal triangle or foramina of Morgagni is on
the right, and sternocostal triangle or Larrey's trian-
gle is on the left [11].

The central tendon is an aponeurotic form,
which has the shape of a clover (trefoil) leaf and con-
sists of three leaflets (one anterior and two lateral)
separated by slight crevices. Between the anterior
and the lateral right leaflet, moved posteriorly, there
is the inferior vena cava which is inextensible and
ovoid, being crossed by the homonymous vein and
bordered by tendinous fibers, some of them being
circularly arranged, others radially oriented and as-
cending towards the vein adventitia, solidarising
with the orifice border. Thus, the circulatory onset
of the lower vena cava is not influenced by the dia-
phragm movements during breathing [4, 7].

The vascularization of the diaphragm occurs
in the branches of the pericardophrenic, musculo-
phrenic, upper and lower diaphragmatic arteries,
which form a rich anastomotic network with the VI-
IX intercostal arteries, the subcostal arteries and the
branches of the internal thoracic artery. Two veins,
accompany the homonymous arteries and flow into
the azygos veins, internal thoracic veins and inferior
vena cava, at this level being made cavocaval and
portacaval anastomoses [7].

The diaphragm innervation is ensured by the
phrenic nerves that originate in the cervical plexus
(C3-C4), to which they reach around the inferior vena
cava orifice (right) and lateral and anterior (left), re-
spectively, dividing, consecutively, in an anterior and
a posterior branch. Some of the posterior branch-
es continue with the phrenico-abdominal ones that
penetrate the diaphragm, being distributed in the
subdiaphragmatic parietal and visceral peritoneum
with the ligaments of the supramesocolic organs,
especially the liver. At the diaphragm motor inner-
vation, intercostal [X-XI nerves participate, oriented
especially to the periphery of the coastal portion.
Pain, which radiates to the right shoulder and the su-
praclavicular region in hepatobiliary disorders, and
those radiating to the left shoulder, in pancreatic
and spleen diseases (Eiselsberg sign), are transmit-
ted via the phrenico-abdominal branches and the
trunk of the phrenic nerve [7].

Therefore, the various congenital diaphragmatic
defects require a thorough evaluation, with rigor-
ous documentation of anatomical forms in order to
elucidate the biology of the development of these
malformations and the individual adaptation of the
surgical reconstruction.
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SURGICAL INTERVENTION SPECIFICS OF RESECTION OF EX-
TREMITY SOFT TISSUE SARCOMAS IN CHILDREN

(Review of literature)

Tsilenko K.S., Rumyantsev A.G., Bataev S.M., Ignatiev R.O.,
Shakhgildyan L.D., Tuzova M.N., Konovalov D.M.

Speransky Children’s Clinical Hospital, Moscow, Russian Federation

The integrated approach in the treatment of soft
tissue sarcomas in children and adolescents at vari-
ous stages includes conservative methods and tac-
tics of surgical removal of neoplasms.

The main tasks of the surgical stage of treatment
are to remove the tumor in a single block without
damaging it, to ensure maximum functionality of
the affected organ and to prevent local recurrence.
However, in connection with the need for radical tu-
mor removal, significant tissue defects requiring re-
constructive manipulation are often formed during
surgery. Determining a sufficient resection width is
an important aspect of ensuring adequate volume
of surgical intervention.

According to the literature, over 300 histological
types of soft tissue sarcoma have been described.
These tumors are of mesodermal and less often neu-
roectodermal origin, and are localized in different
parts of the body. The morphological classification
developed by WHO experts comprises 15 types of
tumor process in terms of histogenesis. According
to statistics, among all bone and soft tissue tumors,
malignant neoplasms in the foot and ankle region
account for about 4% of cases [1]. Soft tissue sarco-
mas are rare tumors and in most cases are localized
in the extremity region [1].

These neoplasms are represented by a hetero-
geneous group of malignant tumors that are created
from primitive mesenchymal tissues and account for
7% of all childhood tumors [2].

According to statistics, among all bone and soft
tissue tumors, malignant neoplasms in the foot and
ankle region account for about 4% of cases [1]. Soft
tissue sarcomas are rare tumors and in most cases
are localized in the extremity region [1]. These neo-
plasms are represented by a heterogeneous group
of malignant tumors that are created from primitive
mesenchymal tissues and account for 7% of all child-
hood tumors [2].

Table 1. Histogenetic classification of soft tissue
sarcomas

Malignant mesenchymoma

M h
esenchyme Myxoma

Desmoid (invasive form)

Fibrous tissue Fibrosarcoma

Adipose tissue | Liposarcoma

Malignant hemangioendothelioma

Vascular tissue } , )
Malignant hemangiopericytoma

Malignant lymphangiosarcoma

Rhabdomyosarcoma

Muscle tissue (from striated muscles)

Leiomyosarcoma
(from smooth muscles)

Synovial tissue | Synovial sarcoma

Malignant neurinoma (schwannoma) —
from neuroectodermal membranes

Nerve sheaths ) .
Perineural fibrosarcoma —

from connective tissue membranes

Diagram 1. Distribution of histological variants of
soft tissue sarcomas by frequency of occurrence
in children
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Rhabdomyosarcoma is a tumor of the striated
muscles. It is the most common soft tissue sarcoma in
children aged 0 to 14 years and comprises 50% of all
tumors in this age group [3]. The remaining soft tissue
sarcomas in children account for approximately 3% of
the total number of soft tissue sarcomas [4], and in-
clude neoplasms of: connective tissue (e.g. desmoid
fibromatosis), peripheral nervous system (e.g. ma-
lignant tumors of peripheral nerve sheaths), smooth
muscle (e.g. leiomyosarcoma), vascular tissue (blood
and lymphatic vessels, e.g. angiosarcoma) [5].

Non-rhabdoid soft tissue sarcomas are more
common in adolescents and adults [5]. Most of the
information on the treatment of young patients was
based on the tactics of conducting adult patients.
Such soft tissue sarcomas can develop in any part
of the body, but more often occur in the extremi-
ties and upper body [6-8] and are rarely localized
in the brain [9]. The clinical presentation can be as-
ymptomatic or, for example, with the involvement
of nerve structures in the process, accompanied by
pain syndrome. Systemic symptoms in the form of
fever, weight loss, increased night sweats are practi-
cally not found [10].

From the point of view of the histological pic-
ture, rhabdomyosarcoma and Ewing sarcoma can be
easily distinguished from other sarcomas. However,
other soft tissue sarcomas are more difficult to dif-
ferentiate. To make an accurate diagnosis, a biopsy
is necessary. The use of fine needle biopsy is not
desirable in view of the low informative nature of
the sample. An open biopsy is crucial for the com-
plete histological characterization of the sample,
for performing immunohistochemical, cytogenetic
analysis, fluorescence [11, 12], cryoconservation in
biobanks, etc. Longitudinal sections are used on
the extremities for surgical access, which allows to
a greater extent to preserve the skin and to reduce
the irradiation zone. The use of trepanobiopsy may
be accompanied by the formation of a hematoma,
which complicates the subsequent resection of the
tumor. To plan an informative biopsy of the affect-
ed area, ultrasound diagnosis, CT, or MRT studies
are needed [13]. Excisional biopsy is suitable only
for small superficial neoplasms (<3 c¢cm in diameter)
and is not standard [14, 15]. Execution of excisional
biopsy is associated with a greater risk of non-radical
surgery. Further, on the background of chemoradio-
therapy, it is difficult to distinguish scar tissue from a
possible residual tumor. Therefore, in the beginning
it is advisable to perform a nonexcisional biopsy, to
conduct further therapy followed by a radical oper-
ation. The criteria for successful treatment are the
histological form, the size and location of the neo-
plasm, the degree of malignancy, the presence of
local and distant metastases, the stage of the dis-
ease, the response to polychemotherapy and radi-
ation therapy. Treatment of soft tissue sarcomas is
poorly effective without a surgical stage. The ability
to perform complete neoplasm resection is the most
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important prognostic factor for survival [16-24].

The interrelation between the resection margin
and the recurrence of the disease is an important
issue in oncology surgery. Despite a large number
of scientific developments in this direction, at pres-
ent there are no clear criteria for estimating the suf-
ficient resection width [25].

Children with an unplanned resection of non-
rhabdomyosarcoma soft tissue sarcoma need a
re-excision of the postoperative cicatrix. In such
patients, tumor cells are often found in scar tissue,
since initially it is fairly difficult to remove a tumor
radically, and unplanned resection is associated with
suspected benign neoplasm and is performed with-
out taking into account the possible malignancy of
the process [26, 27]. In the research by Qureshi Y.A.
et al. the retrospective analysis showed that an un-
planned initial excision of soft tissue sarcoma leads
to an increased risk of local recurrence, metastasis
and fatal case. For tumors of a high degree of malig-
nancy, these parameters were the highest [28]. For
some types of children’s nonrhabdomyosarcoma
soft tissue sarcomas, the prognosis is more favor-
able. For example, infantile fibrosarcoma, which is
most often found in infants and children under the
age of 5, has a good prognosis, is sensitive to poly-
chemotherapy, and as a rule, is resectable [4].

Children with localized unresectable forms of
nonrhabdomyosarcoma soft tissue sarcoma have an
unfavorable outcome. Only about one third of pa-
tients who receive therapy regain their health [29-
32].

In the analysis of American and European cen-
ters, it was established that those patients, whose
planned removal of soft tissue sarcoma was per-
formed fully, have better survival rates compared to
patients who underwent non-radical resection. The
best results were noted in cases where radiothera-
py was also performed [31]. Therefore, each patient
needs an individual approach. Therapy planning
should be carried out before the start of treatment
[7, 33-37].

The tasks of surgical treatment of extremity soft
tissue sarcomas are to remove the tumor in a single
block, to prevent local recurrence, and to provide
maximum functionality [38].

Over the past decades, approaches to treating
sarcomas have undergone significant changes, pri-
mary amputations are increasingly being replaced by
organ preservation surgeries [39]. But in cases where
central vessels and nerves are involved in the tumor
process, or there is severe bleeding from the tumor
tissue, which can not be stopped conservatively, am-
putation remains the only correct treatment option
[40]. When resecting soft tissue sarcomas with dam-
age to bone structures, modern methods of pros-
thetics help to achieve good functional results.

Peripheral nerves, as a rule, are not involved in
the tumor process or are easily isolated with preser-
vation of the nerve sheaths. In cases where the nerve
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is diseased, it is necessary to resect it altogether
with the tumor in a single block. In adult patients,
neural grafts often do not function, which is prob-
ably related to age, but can be successfully used in
children. In complete resection of the sciatic nerve,
the extremity functionality is preserved [41]. In the
postoperative period, due to the risk of decubitus
formation, knee orthoses should be used with cau-
tion, among other things because of the reduced
sensitivity of the extremity [42].

If possible, it is necessary to avoid removing the
periosteum, especially in the femur, since its exci-
sion with subsequent radiation therapy increases the
risk of pathological fractures [43]. The periosteum
should be resected in cases where it is likely to be in-
volved in the tumor process. In this case, the area of
bone resection is recommended to be fixated [44],
however, there is no reliable data on the stabiliza-
tion efficiency in this case [45, 46]. The frequency of
occurrence of pathological fractures in such patients
is extremely small and is associated with the dose of
radiation therapy, most often they occur in the femur
[47]. In some cases, bone fixation may be supple-
mented with a pedicled fibular graft [48].

In successful surgical treatment of patients an
important point is a wide excision of the primary
tumor (of the whole block without damage to the
tumor, with sufficient margin of healthy tissue). Re-
section should be performed outside the pseudo-
capsule of the tumor, through normal unaffected
tissue. Intraoperative damage to the tumor structure
(i.e., intralesional surgery or resection) leads to an
increase in the frequency of local recurrences [38].

The presence of tumor cells in the resection mar-
gin also affects the frequency of local recurrences
[38, 49-55], increases the risk of distant metastases,
and decreases survival rates [54, 56]. The resection
margin is positive if the tumor cells are histologically
determined in the edge of the tissue being resect-
ed. For intraoperative evaluation it is reasonable to
use express histological diagnostics, which reduces
the risk of non-radical surgery. Its technique is a re-
moval of the tumor, followed by a small resection
of surrounding tissues and their urgent histological
evaluation.

In case of patients with non-radical resection, if
possible, it is necessary to perform a resection with
complete excision of the remaining tumor edges
[57]. It is necessary to take into account the volumes
of repeated surgery, the possibility of traumatizing
the neurovascular structures, and also the fact that
in patients with R1 resection, the frequency of lo-
cal recurrences was 30% greater as compared to RO
resection, where the frequency of local recurrences
was 5-10% [58, 59].

When a tumor is resected, healthy tissue should
encircle the pathological area. The required thick-
ness of the resected noninvolved tissue remains
debatable. According to literature data, it is recom-
mended to remove at least 1 cm margin from the
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tumor edge or the resection margin should include
a fascial barrier [52, 60]. In practice, it is not always
possible to remove a tumor with a margin of 1 cm,
especially when large vessels are involved in the tu-
mor process [60]. A combination of reconstructive
surgery and adjuvant radiotherapy helps to achieve
good results, which is associated with a good tumor
sensitivity to radiation therapy [61, 63, 64]. Tumors
of high degree of malignancy are the ones most
prone to local recurrence [62, 63, 64], which reason-
ably worsens the prognosis of the disease.

In patients with locally advanced form of extrem-
ity soft tissue sarcoma, it is advisable to use isolated
chemotherapeutic perfusion. Performing this pro-
cedure with the use of alpha-tumor necrosis factor
allows to preserve the extremity in 81% of cases [65].

In the study by Kandel R. et al. it was shown that
the size of the surgical margin from the tumor edge
does not significantly affect the overall survival of pa-
tients [39]. From the point of view of the operating
surgeon, it is safer to make a sufficient margin, but in
some cases the possibility of maintaining the func-
tionality of the operated region is possible only with
a microscopic margin from the tumor border that is
confirmed by express histological diagnostics. De-
spite a large number of scientific developments, at
present there are no clear criteria for assessing the
sufficient width of the resection.

However, major surgery with a wide surgical
margin, which is accompanied by significant de-
fects in soft and bone tissues, is often appropriate
for patients with locally advanced form of extremity
soft tissue sarcoma. The use of plastic reconstructive
surgery techniques, for example, closure of defects
with a local advanced flap, free fasciocutaneous
flap, musculocutaneous flap, osteocutaneous flap or
split-skin grafts can reduce functional disorders even
with large resection volumes or in cases of tumor lo-
calization in close proximity to anatomically import-
ant structures, which is accompanied by a significant
improvement in the quality of life of such patients.

For plastic surgery, the defects that arise after
extensive resection of the neoplasms, notably in the
back and side surfaces of the foot, are of particular
complexity. This is due to the anatomical features
of this area and the direct participation of the foot
in the movement of the body and the wearing of
shoes [66-69]. One of the common options for clos-
ing such defects is the use of a local advanced flap.
It is possible to use a free split-skin graft, however,
during walking in the postoperative period this tis-
sue, as a rule, does not withstand a significant load.
The cosmetic result and innervation in the area of
the transplanted graft are also impaired, the intra-
operative interval time increases. The technique of
performing a local advanced flap requires speciall
skills which not all children’s surgeons possess [70].

For resections larger than 3 cm? and without in-
volvement of bone structures in the tumor process, it
is practical to use a free fasciocutaneous or musculo-
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cutaneous flap, as well as to close defects with local
tissues. When bone tissue is involved in the tumor
process, it is also possible to perform replacement
of defects with free flaps, including osteocutaneous
grafts. Defects of large sizes can be closed in several
stages of reconstructive surgeries [71, 72].

The use of plastic surgery techniques to close
large defects in the area of the distant neoplasm al-
lows rapid healing of the surgical wounds and re-
covery of the patient in the postoperative period,
provided that sufficient blood supply to the tissues
is preserved, which increases the effectiveness of
treatment due to the timely delivery of adjuvant ra-
diation and/or chemotherapy.

The use of the fasciocutaneous sural flap has
positively proved itself for the closure of defects in
the heel and ankle area due to its plasticity and good
blood supply [73-76]. The inflow of blood to this flap
is due to the artery of calf, which, descending be-
tween the heads of gastrocnemius muscle, is a con-
tinuation of the popliteal artery. It is accompanied
by veins and medial sural cutaneous nerve, which
branches from the tibial nerve. Its formation should
be started at least 5 cm proximal of the lateral mal-
leolus, which is a favorable condition for preserving
adequate anastomosis of the flap with the peroneal
artery [77-79]. Mendieta et al. report on the success-
ful recovery of sensitivity in the sural flap due to the
connection of the transected nerve of the graft with
the cutaneous branch of the superficial fibular nerve
[80]. Tan et al. report on a series of such success-
ful reconstructions of nerves with the preservation
of the overall viability of the sural flap [81]. These
works are of particular interest from the point of view
of restoring the sensitivity of the flap, especially in
cases of large resection volumes, and require further
observation. A medial plantar flap is used to close
small defects of the foot soft tissues with the preser-
vation of innervation of the graft [82, 83].

Special attention should be paid to rotation-
al axial pedicled flaps with the ability to rotate the
graft from 90 to 180 degrees. Dong et al. reported
on similar successful operations in 20 patients with
extensive defects in the shin and foot area. All the
flaps remained viable, the size of soft tissue defects
ranged from 2 x 8 cm to 10 x 20 cm. In 12 patients
the places of graft harvesting were closed with local
tissues, in 8 cases a split cutaneous thigh flap was
used [84]. In some cases free microvascular grafts
may be used to close large volumes of resection,
for example, a fasciocutaneous flap from the antero-
lateral surface of the thigh or from the parascapu-
lar area, as well as a flap from the latissimus dorsi
with or without a cutaneous area. After taking the
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flap from the anterolateral surface of the thigh, de-
pending on the age and volume of the thigh, with a
flap width of up to 10 cm, it is possible to close the
defect with local tissues, whereas in case of larger
grafts the defects should be closed with split-skin
grafts. If it is necessary to use a free graft to close a
foot defect, preference should be given to the flap
from the front surface of the thigh, which is connect-
ed with a more favorable functional and cosmetic
result due to the well-developed subcutaneous fat,
as compared to the flap from the parascapular area.
The blood supply of the parascapular fasciocutane-
ous flap occurs due to the branches of the arteria
circumflexa scapulae emerging from the triangular
space between major and minor teres muscles and
the long head of the triceps muscle of arm. Depend-
ing on the age and body surface area of the child,
the flap width can vary up to 12 cm wide and 25 cm
long, which allows closing the defect of the donor
wound with local tissues [85-87].

While using locally advanced flaps, there is a
probability of spreading the tumor process to the
graft harvesting area due to possible contamination
of healthy tissues by tumor cells [88], however, ac-
cording to the literature, such cases are isolated, and
the positive effect of plastic reconstructive surgery
significantly exceeds the possible risks [89]. The ad-
vantage of closing defects with local tissues is also
the absence of the need for intensive postoperative
control of the flap. In such cases postoperative ther-
apy, in particular the use of anticoagulants, may be
more sparing. In other situations the advancement
of local flaps can be technically a more complex and
risky manipulation as compared to using a free mi-
crovascular flap, the practice technique of which has
become more accessible and significantly simplified
thanks to modern technologies [1].

In some cases a more detailed preoperative
planning of the operation with a clear assessment
of the width of resection margins is necessary. The
base of the defects after removal of neoplasms can
be tendons and articular surfaces, which significantly
worsens wound healing, leading to delayed radia-
tion or chemotherapy. In this situation it is neces-
sary to apply a combination of plastic reconstructive
surgery methods to close the surgical defect and to
prevent infection of the wound and nearby struc-
tures - tendons, bones, and muscle tissue. The use
of a free microvascular flap pertains to high-tech
medical care; despite the more sophisticated tech-
nique of execution, this variant of reconstruction can
be considered the only correct tactic for a particular
patient.
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ABSTRACT

In this study autor purpose to evaluate the feasibility of using bovine fascia in the experimental substi-
tution of the fascial plan for the reconstruction of major anterior abdominal wall defects in the experimental
model.

Plastic reconstruction of the surgically induced abdominal wall defect using decellularized bovine fascia
grafts was performed on 5-week-old Landrace pigs (3 animals) in which the abdominal wall defect of 10x5.0
cm was surgically induced with the involvement of all layers, including the peritoneum. The animals were
subsequently euthanized 90 days after the intervention. For decellularization, sterile 0.5% SDS solution
(HiMedia) was used in volume required to obtain acellular tissues. The solution was changed every 24 hours
for 72 hours.

The preventive results of the histopathological examination allowed the author to conclude that the use
of decellularized bovine fascia grafts in the experimental model is characterized by the dominance of active
regenerative processes with tissue remodeling and host cell invasion, the xenogeneic implant tissues being
subjected to gradual degradation and substituted with the neoformed host connective tissue, the rationale
of the usefulness of this biological material requiring additional comparative and clinical immunological
studies.

The results of this experimental study allow us to conclude the following that the usage of bovine fascia
acellular grafts as an alternative xenogeneic biological implant in reconstructive surgery of abdominal wall
defects, this option requiring additional comparative and clinical immunological studies.

Key words: bioimplant, acellular grafts, bovine fascia, reconstructive surgery

INTRODUCTION

The use of biological implants is a new and al-
ternative approach to the reconstruction and regen-
eration of soft tissues with promising results.The

postoperative morbidity, functional disturbances
and volume deficiencies in the donor region. The
use of biological implants is a new and alternative

purpose of the study was to evaluate the feasibility
of bovine fascia use in the substitution of the fascial
plan for the reconstruction of the anterior abdominal
wall defects in the swine experimental model.
Several approaches to the reconstruction of
abdominal wall defects, including the components
separation technique, pedicle and free flap recon-
structions, the use of synthetic and biological im-
plants, etc., are described in the literature. These
methods have as main objective the protection of
the abdominal contents and the restoration of the
functional support [27]. Although synthetic surgical
implants are capable of providing the necessary bio-
compatibility and acceptable resistance in support-
ing abdominal cavity organs, their use is associat-
ed with the development of some adverse effects,
including fibrous encapsulation, infection, erosion,
net expulsion, fistula, intestinal obstruction, etc.
[7, 23]. Reconstructive surgical interventions using
remote musculofascial tissues are associated with
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approach to the reconstruction and regeneration of
soft tissues with promising results, which could pro-
vide an accessible source of tissues with appropriate
properties [17, 22, 24]. In order to avoid the adverse
inflammatory response present in cases of the use
of organ transplants, it is necessary to effectively re-
move cellular components and antigenic structures,
efficient decellularization being extremely import-
ant, whether the source is allogeneic or xenogeneic.
In this context, currently several decellularized grafts
(extracellular matrices) of both human (allogeneic)
and animal (xenogeneic) origin are available in the
reconstruction of the abdominal wall [8, 12]; testing
of the properties and efficacy of these biomaterials
being under constant attention [11, 16].

The purpose of this study was to evaluate the
feasibility of using bovine fascia in the experimental
substitution of the fascial plan for the reconstruction
of major anterior abdominal wall defects in the ex-
perimental model.
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MATERIAL AND METHODS

Plastic reconstruction of the abdominal wall de-
fect using decellularized bovine fascia grafts was
performed on 5-week-old Landrace pigs (3 animals)
in which the abdominal wall defect of 10x5.0 cm
was surgically induced with the involvement of all
layers, including the peritoneum; the animals being
subsequently euthanized 90 days after the inter-
vention. The process of decellularization of bovine
fascia allografts was preceded by decontamination
for 6 hours in the antibiotic cocktail (gentamicin
(KRKA), lincomycin (World Medicine), amphotericin
B (World Medicine) with RPMI (HiMedia). For decel-
lulariza-tion a sterile 0.5% SDS solution (HiMedia)
was used in volume required to obtain acellular tis-
sues.The solution was changed every 24 hours for
72 hours. After decellularization under sterile con-
ditions, the membrane was washed thoroughly with
0.9% NaCl solution, after which it was repeatedly
decontaminated for 24 hours in the antibiotic cock-
tail, the efficiency of decellularization being histo-
logically confirmed (fig. 1).
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Fig. 1. Histological appearance of the bovine peri-
cardium before decellularization (A), with preserved
differentiated fibrillary connective structure of diffe-
rent density with an obvious marked nuclear-cellular
component. X100 VG Colouration and after decellula-
rization (B) highlighting arranged acellular connective
tissue bundles among which the extracellular matrix
appearance is attested. x25. H-E Staining.

For bacteriological examination to determine
sterility, the solution was collected in which SDS tis-
sues were washed, 2 ml of transport fluid and 3-4
small portions of 5x5 mm tissue from different graft
sections in Thioglycolate Medium (HiMedia) and Sa-
bouraud Dextroze Broth (HiMedia). The incubation
was performed for 7-10 days to get final results. Tis-
sues for storage at -86°C were placed in 50% Glyc-
erol (Alchimia) solution with RPMI (HiMedia) and
stored in the freezer at -80°C. Before use, the tissues
were thoroughly washed with 0.9% NaCl solution.

RESULTS AND DISCUSSION

No postoperative complications or cases of ven-
tral incisional hernia were found in the experimental
animals group. In all cases, the postoperative wound
scarred primarily. In the mobilization process, a dense
fibrous tissue area covered with adipose tissue (fig.
2A) was detected in the abdominal wall defect region
with a decellularized bovine fascia graft. Weak areas
or suture line dehiscence were not found. At the ab-
dominal cavity opening, the adherence of the omen-
tum to the internal surface of the implant was deter-
mined (fig. 2B, C), which could easily be detached
(fig. 2D). The macroscopic examination of the resect-
ed piece laterally excised within 2 cm of the suture
line (fig. 3A) allowed finding a connective tissue area
covered by fat tissue with musculature pretension at
the periphery. The internal surface had a pale, uneven
yellowish tint, in rows, with fine adhesions of the fatty
tissue of the omentum (fig. 3B). In the section perpen-
dicular to the surface, a thickness of 2.4 - 2.7 cm of
the connective area could be attested (fig. 3C). The
histological examination of the pieces taken at the
border line between the implant and host tissues re-
vealed a varied picture manifested by the presence of
the fascia graft partially embedded in the neoformed
connective tissue and in cellular-adipose tissue sec-
onded by the presence of a polymorpho-cellular in-
flammatory process, with predilection a lymphocytic
one with the neoformation of lymphoid pseudo-fol-
licular structures. At the level of the connective tissue,
implant calcinosis (fig. 4A) was observed, contralat-
erally signs of implant slipping being found, fibrot-
ic processes being revealed in these areas, and the
presence of a mature neoformed cellular connective
tissue layer could be noticed (fig. 4B). At insignificant
distances from the border there was found the pres-
ence of implant residues encrusted in the neoformed
hypercellularized connective tissue, which contained
fibroblasts, monocytic-macrophagic and symplastic
elements, these being directed to the implant resi-
dues and having a significant contribution to their de-
struction (fig. 4C). At the level of neoformed tissue, a
collagenised tissue area was observed (fig. 4D).

In some areas, the implant was encapsulated in
the neoformed connective tissue mass, which was
more fibrosing on the external surface compared to
the internal areas directed to the peritoneal cavity.
The winding appearance of the implant could be of-
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ten observed, which may be due to the disruption of
the implant in the central and eccentric areas (fig. 5A).

Fig. 2. Macroscopic appearance of the external surface
of the reconstruction abdominal wall defect area with
decellularized bovine fascia graft: A - before the ab-
dominal cavity opening; B, C - aeration of the omentum
on the internal surface of the implant; D - macroscopic
appearance of the internal surface of the implant after
the omentum detachment
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Fig. 3. Macroscopic appearance of the external surface
of the implant (A), internal surface (B) and cross-sec-
tion surface (C): 1 - connective-fibrous area with graft
elements; 2 - fat tissue; 3 - muscle tissue.

In all the investigated samples, at different lev-
els, on the implant projection in the neoformed tis-
sue mass there were revealed implant residues at-
tacked by the polymorphic-cellular component and
polynuclear cellular symplasts, which pleads for a
varied inflammatory cellular reactivity with the de-
velopment of a latent and periodic fibrogenesis (fig.
5B, C, D). Adjacently, pseudofollicular and lymphoid
follicular structures were present in the connective
tissue area. These changes had a mosaic and cha-
otic appearance, including the whole area. In one
case, on areas oriented towards the inner surface
there were observed areas of adherence to the liver
surface and implant calcinosis areas (fig. 5E).

The basic role of the biomaterials used in recon-
structive surgery is to provide temporary mechanical
support and the development of regenerative tissue
of controlled size and form [5]. Ideally, the biologi-
cal material should have mechanical properties ap-
propriate for the desired applicability, resistance to
infection after implantation, it should have remodel-
ing properties in the host tissue with mechanical and
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biological properties identical to those of the miss-
ing tissue, it should have revascularization and cell
infiltration properties, as well as elasticity, etc. [26].

Fig. 4. A - border area with the implant graft presence
in the neoformed connective tissue area (1); 2 - graft
sheets in the neoformed adipose tissue area; 3 - lym-
phoid pseudofollicular structures; B - border area with
absent implant elements: 1 - neoformed connective tis-
sue; 2 - small lymphocyte infiltrates in the neoformed
tissue area; C - implant residues embedded in the neo-
formed connective tissue: 1 - implant residues attacked
by polynuclear cellular symplasts; 2 - neoformed con-
nective tissue with collagen fiber area; 3 - connective
tissue of the peritoneal area with polymorphic cellular
elements; D - external connective area with the pres-
ence of collagenized fibers (1) and internal area of neo-
formed connective tissue rich in cellular elements.

Fig. 5. A - histological appearance of the border area -
an undulating implant appearance in the neoformed
connective tissue area, hypercellularized by the poly-
morphic-cellular population; B - implant residues at-
tacked by polymorphic-cellular macrophagal cell sym-
plasts; C - implant residues in disjunction on account
of progressive cellular polymorphic-cellular activity;
D - graft residues in disjunction penetrated by fibro-
blasts, lymphocytes, solitary leukocytes surrounded
by polymorphic-cellular cells; E - implant sheet on the
peritoneal surface - granulomatous structures with
giant cells in the connective tissue layer; F - implant
residues between the liver capsule and the neoformed
peritoneal fibrous connective tissue layer.
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Several studies have found that biological im-
plants from different sources contribute to improved
tissue regeneration by revascularization, leukocyte
migration and cellular repopulation, thus having a
beneficial role in the abdominal wall reconstruction,
theoretically minimizing the complications associat-
ed with the use of synthetic materials [2, 4].

In the literature, there are multiple reports de-
scribing the effectiveness of biological materials de-
rived from different sources: human, swine or cattle
[10, 21]. Among the biological materials of human
origin, the use of human acellular dermal matrix (Al-
loDerm) is the most widespread option in the recon-
struction of abdominal wall defects [14, 18], includ-
ing congenital ones [1, 19].

Certain performances have also been found in
cases of use of xenogeneic biological grafts, includ-
ing: dermic swine collagen (Permacol) [9], swine in-
testinal submucosa matrix (Surgisis) [3], swine acellu-
lar dermal matrix [20], bovine acellular pericardium
[15], acellular dermal bovine matrix, etc. [25].

In the literature, there are few studies showing
the results of the use of fascia grafts as a potential
biological material in reconstructive surgery, more
commonly human autologous fascia lata material [6]
being evaluated. Bovine fascia xenografts are not
widely described as potential biological material.
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ABSTRACT

The purpose of this study was to evaluate the regeneration potential of decellularized bovine pericardi-
um grafts used as an option to close the abdominal wall defects in the experimental model.

The study group consisted of pigs subjected to reconstructive surgery of congenital abdominal wall
defects (group 1 - 3 animals) (fig. 1) and total defect of the abdominal wall created surgically (involving all
layers, including the peritoneum) with decellularized bovine pericardium (group 2 - 3 animals). Animals were
sacrificed and investigated 30 days (3 animals) and 90 days after surgery (3 animals).

he results of this experimental study have allowed us to conclude the following:

- The acellular bovine pericardium graft is characterized by strength and durability, favorable for the re-
construction of major abdominal wall defects.

- In the regenerative-reparative processes of the acellular bovine pericardium grafts used in the recon-
struction of the abdominal wall defects together with fibrogenesis processes, there are also processes
of metaplasia with differentiation in chondroblasts which induce the neoformation of cartilage foci in
the biological implant, which, then functions as an enchondral ossification factor with the formation of
trabecular osteogenesis and ossification foci.

- The results obtained imply the need for further studies to clarify the role of these changes in the devel-
opment of potential follow-up postoperative complications.

Key words: abdominal wall defects; biological grafts; extracellular matrix; bovine pericardium; biocompatibility

INTRODUCTION

Bovine pericardium is a collagen-rich biological
tissue widely used as a natural biomaterial in the
modeling of a variety of bioprostheses in cardio-
vascular surgery [4, 6] in reconstructive surgery of
soft tissue defects [9] and complex defects of the
abdominal wall [2, 5].

The removal of cellular components from the
biological grafts while preserving the extracellular
matrix allows for better tissue remodeling due to
reduced antigenicity, graft degradation processes,
host cell recellularization, formation of a new extra-
cellular matrix and neovascularization [7]. Although
the use of decellularized biological implants rep-
resents a performance in reconstructive surgery, the
long-term interaction of these xenogeneic biomate-
rials with the local tissues and physiological systems
of the patient as well as the regeneration processes
induced by them are not elucidated. The possibility
of predicting biocompatibility and undesirable con-

sequences of these biological grafts can minimize
patient's risk, which determined the up-to-dateness
and novelty of the topic being addressed [7, 10].
The purpose of this study was to evaluate the
regeneration potential of decellularized bovine peri-
cardium grafts used as an option to close the ab-
dominal wall defects in the experimental model.

MATERIAL AND METHODS

The study group consisted of pigs subjected to
reconstructive surgery of congenital abdominal wall
defects (group 1 - 3 animals) (fig. 1) and total defect
of the abdominal wall created surgically (involving all
layers, including the peritoneum) with decellularized
bovine pericardium (group 2 - 3 animals). Animals
were sacrificed and investigated 30 days (3 animals)
and 90 days after surgery (3 animals). To decellu-
larize the bovine pericardium, sterile SDS solution
0.5% (HiMedia) was used, the decellularization effi-
ciency being histologically confirmed. The decellu-
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larized grafts were stored in 50% Glycerol (Alchimia)
solution with RPMI (HiMedia) at -80 ° C (fig. 2).

Fig. 1. Stages of experimental surgical reconstruction
of the congenital defect of the abdominal wall with
decellularized bovine pericardium graft: A - intraoper-
ative aspect of the defect after mobilization; B - exci-
sion of membranes; C - closure of the abdominal cav-
ity; D - fixing the implant to the marginal fibrous ring
of the defect.
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Fig. 2. Histological aspect of the bovine pericardium
before decellularization (A), with the preserved dif-
ferentiated fibrillary connective structure of various
density with a marked nuclear-cellular component x
100. VG coloration, and after decellularization (B) with
marked bundles of orderly acellular connective tissue
among which the elements of the extracellular matrix
are revealed. x 25. HE coloration

RESULTS AND DISCUSSION

In study group 1 there were neither postoper-
ative complications, nor incisional hernias of the
anterior abdominal wall. In all 3 cases postopera-
tive wounds were primarily scarred (fig. 3A). After
the mobilization of the external surface of the bo-
vine pericardium graft area, no lumps were found,
the area being fairly compact in the account of the
fibrous tissue on which adipose tissue developed
(fig. 3B). There were no adhesions at the opening
of the abdominal cavity (fig. 3C). At macroscopic
examination, the graft presented as a deformed
and corrugated flap of pale brown color, more ac-
centuated at the margins, comprised by connec-
tive tissue, which is more pronounced from the
peritoneal part (fig. 3D).

In study group 2 complications were not re-
corded either, the postoperative wound healing
primarily (fig. 4A, B). At the opening of the abdom-
inal cavity, the left lobe of the liver was adhered
to the operative incision region (2 cases), in all 3
cases the omentum was adhered intimately to the
internal surface of the implant. No inter-intestinal
adhesions were observed in the abdominal cavity
(fig. 4C). After the omentum detachment from the
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internal surface of the implant, some hemorrhage
dots were observed (ig. 4D).

Fig. 3. A - appearance of the postoperative scar; B -

macroscopic appearance of the external area of the

bovine pericardium implant region; C - macroscopic

aspect of the peritoneal surface of the bovine pericar-

dium implant region; D - implant region (macroprepa- Fig. 4. Macroscopic appearance of the acellular bovine
rate): 1 - implant graft; 2 - internal peritoneal con- pericardium graft area during animal's sacrifice (expla-
nective area; 3 - external cellular-adipose connective pations in the text)

tissue.
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After the circular resection of the implant appli-
cation area, the macroscopic examination revealed
that the external surface was dominated by elastic
hard fibrous tissue (fig. 5A). The internal surface of
the implant represented a tough, trabecular plate,
with small hemosiderosis foci. At the periphery there
was an incomplete bead of variable thickness (0.2-
0.6 cm) and hard (bone) consistency corresponding
to the suture line boundaries, 0.5-1.3 cm wide (2
cases), or even 2.3 cm (1 case) (fig. 5 B). In section,
the implant area was 1.7 to 2.5 cm thick at the bead
level it had sponge-like appearance (fig.5 C).

ﬂ

Fig. 5. Macroscopic aspect of the resection piece of the
acellular bovine pericardium graft area; A - external
surface: 1 - fibrous-connective plate; 2 - muscle tissue;
B - the ossified bead-like internal surface; C - implant
in perpendicular section: 1- fibrous-connective plate;
2 - osteogenic area in the bead; 3 - osteocartilaginous
area in the plate; 4 - muscle tissue.

The results of the histological examination in
study group 1 allowed to find that the graft ends
were invaded by vascularized fibrous connective
tissue. At the boundary between the graft and the
proper tissue, the presence of an invasive focal or
zonal fibrillar-cellular reaction, with the predomi-
nance of fibroblasts of the neoformed connective
tissue and penetration in different ratio at the edges
of the graft, is observed (fig. 6A). At this level, granu-
lomatous changes, especially of the peritoneal area,
of various dimensions, with polynuclear cellular sym-
plasts, some with necrosis in the center, and others
with calcinosis, were also revealed. Frequently, there
were graft-like tissue fragments in the granuloma
area (fig. 6 B, C).
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Fig. 6. A - border region: 1 - implant graft; 2 - inter-
nal peritoneal connective area; 3 - external connective
cellular-adipose area; B - marginal region: 1 - implant
graft; 2 - granulomas of polynuclear giant cellular sym-
plasts, with calcinosis; 3 - neoformedfibrillary connec-
tive tissue; 4 - proliferative penetration zone of the
cellular-fibrillary component of the implant; C - gran-
uloma structure: 1 - necrotizing elements in the gran-
uloma area; 2 - granulomatous tissue of giant cellular
symplasts, macrophagic-lymphocytic and fibrillary-con-
nective component.

At the level of active interaction of the neo-
formed host tissue with the implant graft degenera-
tion area such as hyaline drop-like dystrophy was at-
tested on the graft region, associated with necrolytic
degeneration and invasion of the fibroblastic cellular
component (fig. 7).

Fig. 7. A - aspects of tissue interaction: 1 - implant
graft; 2 - fibrillary cellular connective tissue penetrat-
ing into the graft area. B - A sequence at higher magni-
fication: 1 - implant graft; 2 - fibroblastic fibrillary-cel-
lular connective tissue strips penetrating into the
graft; 3 - dystrophy; C - interaction area between the
graft and the neoformed connective tissue: 1-implant
graft; dystrophy zone in the hyaline drop; 2 - invasion
of cellular fibrillary connective tissue; D - aspects of
degeneration in the hyaline drops of the graft with fi-
broblasts penetration: 1 - degeneration in graft hya-
line drops; 2 - penetration of fibroblasts into the area
of degeneration
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Concomitantly with the fibroblastic proliferative
activity, the presence of lymphocytic and monocytic
elements, macrophages, including proliferation of the
vascular endotheliocytic component, was attested.
The implant fibers underwent intumescent changes
(fig. 8 A). At this level, in some areas, a varying inten-
sity of the polymorphic cell component was observed,
with the presence in different ratio of polynuclear giant
cellular symplasts with phagocytic embedding aspects
of the hyaline droplets (fig. 8 B, C, D)

Fig. 8. A - graft-host tissue interaction: 1 - intumes-
cent graft and hyaline degeneration; 2 - fibro-cellular
and mixed cellular fibrillary proliferative penetrating
processes; B — giant cellular reaction at the tissue in-
tersection line; C - hyaline degeneration foci invaded
by polymorphic cellular component with the formation
of giant cellular symplasts of macrophagic origin with
hyaline incorporation; D - macrophagicsymplasts with
polynuclear giants lined with hyaline droplets.

The results of the histological examination, per-
formed in all three cases of the decellularized bo-
vine pericardium graft use in the reconstruction of
total abdominal wall defects, including the perito-
neal wall (ot 2), revealed that the inflammatory cells
practically disappeared 90 days after surgery. At the
same time, marked proliferative processes of fibrous
tissue with chaotic orientation, with or orientation in
connective cords were revealed.

In all three cases, there could be revealed char-
acteristic foci of cartilaginous and bone metaplasia
manifested by hypercellularized sections with the
presence of fibroblasts and some islets of immature
chondric and trabecular tissue, trabecular bone tis-
sue patches in different proportions in the area be-
tween the graft and host tissues, sometimes they
could also be observed in central areas (fig. 9).

At the bead level and in the underlying area
of the bovine pericardium graft, in one case, there
were osteogenic mature osteoid plates with random
trabecular appearance with diminution of osteo-
blasts at the trabecular and peri-insular level, where
the connective tissue became denser, forming a
periosteal strip (fig. 10A). In 2 cases, pathological
neoformed tissue was present in some places as an
osteo-cartilaginous component (fig. 10B) or some-

Fig. 9. A - immature mesenchymal cartilage islet in fi-
broblastic connective tissue mass located 2.5 cm from
the border between tissues; B - immature mesenchy-
mal cartilage islet in the connective tissue mass (1) and
immature trabecular bone plate (2) in the adjacent area
of the bead at the borderline; C - 1.2 cm area from
the bead where immature trabecular bone plates are
located at the border with the host tissue; D - immatu-
re trabecular osteogenic island partially surrounded by
cells of osteoblastic (1) and fibroblastic (2) origin.

times as a trabecular osteogenic plate that could
reach in different ratio the central area of the xeno-
geneic implant (fig. 10C), the intertrabecular fields
being lined with acellular adipose tissue. In the cen-
tral areas of the implant, connective tissue platelets
with chaotically oriented cords of collagen bundles
in combination with mesenchymal tissue (fig. 10 D,
E, F) were frequently observed.

Fig. 10. A - ossified bead area with diminished osteo-
blasts activity; B - mature osteocartilaginous structures
located in the mass of the neoformed connective tis-
sue; C - osteogenic plate in the medial area with peri-
osteum and cellular-adipose tissue; D - neoformed con-
nective plate with chaotically oriented collagen fibers
in various ratio; E - neoformed connective tissue cords
with active and proliferative aspects of fibroblasts;
F - neoformed connective tissue cords with collagen
fibers in combination with mesenchymal tissue.
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In 2 cases, hemosiderosis foci were observed in
the biopsies taken from the central areas towards
the internal (peritoneal) surface (fig. 11A). In some
sectors, corresponding to the lacunar aspect, a strat-
ification of the connective tissue from the peritone-
um was noted, marking a lax aspect with spaced
neurovascular bundles, while on the external surface
it was much denser with proliferative aspects of fi-
broblasts (fig. 11B).

In some samples from the central area, lax con-
nective tissue plates were observed in the dense
area, at the periphery with lymphocyte infiltrate,
sometimes with the neoformed pseudofollicular
structures and the presence of hemosiderosis (fig.
11C). In all cases, at a distance of up to 2.2 cm from
the borderline, the peritoneal tissue consisted of
mature connective tissue, limited in various ratio by
fatty tissue. (fig. 11D).

Fig. 11. A - medial area with micro-macrofocal hemo-
siderosis; B - connective tissue towards the peritoneal
and compact area towards the external surface, spaced
neurovascular bundles; C - lax mesenchymal connec-
tive tissue plates penetrated by vascular network;
D - structural aspect of the peritoneum at distance.
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ABSTRACT

In Clinic of Vertebrology, Orthopedics and Traumotology of the “N.Georgiu” Scientifically-Practical
Center of Children’s Surgery 58 children with scoliosis (>70°) of different etiology, have been pre- and post-
operatively examined with a follow-up of 1 to 5 years. The comparative analysis of the quality of the life of
patients with severe spine deformations (according to a questionnaire ,,EQ-5D"), before and after surgical
intervention, has shown that quality of the life of patients in postoperative period essentially improved, in
comparison with the preoperative period, from 12,7+0,3 points to 7,02 + 0,1. The distant results of surgical
treatment were: good - 39 (68,4%), satisfactory — 12 (21,1%), unsatisfactory — 7 (12,3%). The differential
election of treatment option in spine deformation management depends on the age of patient, extent of
deformation, spine mobility and neurological impairment. Application of high technologies allows achiev-

ing good results in these patients.

Key words: scoliosis; spine deformations; high technologies, children

INTRODUCTION

Irrespective of etiology, spine deformations in
adolescents represent the cause that influences the
main peculiarities of the spinal column: its safety and
stability; initially it is manifesting by pains, static’s in-
fringements, and internals’ dysfunction, subsequent-
ly it leads to severe decrease of quality of the life
[1, 8,9, 11]. The choice of surgical and therapeutic
options in the management of spine deformations
at children is still controversial [2, 5, 6, 11].

Problems and contradictions. At the present
moment at scoliotic illness’ treatment, surgical tac-
tics remains discussed in the following aspects:

« Atwhat age is it better to operate?

«  What surgical technique will be more effec-
tive?

«  Whether surgical intervention at the level of
zones of growth and intervertebral disks will
be expedient?

Data of epidemiological research, conducted
Scientifically-Practical Center of Children’s Surgery
by randomization method, showed that in 2011 the
frequency of scoliotic illness of RM reached on 7,8%
at children and teenagers (till 18 years), from which
0,26% — the deformation angle was > 70°. They
make 5,2% in structure of diseases of a locomotori-
um apparatus. [10].

Work’s goal: rising of quality of the life of chil-
dren with spine deformations, by working out of sur-
gical treatment algorithm.

MATERIAL AND METHODS

In Clinic of Vertebrology, Orthopedics and Trau-
motology of the “N.Georgiu” Scientifically-Practical
Center of Children’s Surgery 58 children with scoliosis
(>70°) of different etiology, for correction of defor-
mation at which was used polysegmentary construc-
tions, have been pre- and post-operatively examined
with a follow-up of 1 to 5 years (2008 — 2012). The
evaluation included collecting of anamnesis data,
clinical examination, labs and imaging (standard radi-
ography/ with functional tests, magnetic resonance).
Children were aged between 5 and 17 years; they
were predominantly girls — 61(56 %).

Patients were parted, on 3 categories: | catego-
ry — 26 patients with complete growth (14-16 years)
(medium — 14,8 years) and idiopathic mobile spine
deformations, curvature angle to 70-85°, coefficient
of Harrington >5; Il category — 18 patients with com-
plete growth (14-17 years) and idiopathic rigid forms
of deformation (medium - 15,9 years), curvature
angle is more than 85-90° and coefficient of Har-
rington < 5; Il category — 16 patients with juvenile
idiopathic and congenital deformations (5-12 years).

The main goals of surgical interventions were:
elimination of deformation and disbalance correc-
tion and spine stabilization. Surgery allowed obtain-
ing the following results: reconstruction of forward
and average spine columns, restoration of phys-
iological spine profiles (frontal and sagittal); resto-
ration of normal anatomy of the vertebral channel;
stabilization of the spine-impellent segment.
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RESULTS AND DISCUSSION

Tactics of surgical interventions, depending on
category was following:

The | category — 26 patients with complete body
growth (14-16 years) and idiopathic plentiful spine
deformations was carry out one-stage dorsal correc-
tion (Fig 1).

Fig 1. Before operation the angle of deformation was
70° (A) and after operation - 0 °, correction of defor-
mation is 100% (B)

The Il category — 18 patients with complete
body growth (14-16 years) and idiopathic rigid forms
of deformation by the first stage was executed for-
ward spine mobilization (a multilevel discectomy),
the second — dorsal correction of deformation by
C-D system (Fig 2.).

Fig 2. Before operation the angle of deformation was
127 ° (A) and after operation - 29 °, correction of de-
formation is 98 ° (B)

The Ill category—16 patients with juvenile idio-
pathic and congenital deformations (5-12 years) was
carried out “blocking spondylosyndesis” at curva-
ture top with the following dorsal correction by “a
growing construction”. In process of children growth
through minimum invasive access the phased sys-
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tem’s distraction is carried out. One step of a dis-
traction equals 1 cm. Intervals of stage-by-stage cor-
rection depend on age growth activity and rates of
deformation advance: from é months to 1,5 years.

Fig. 3. Before operation (A) and after operation of
"blocking spondylosyndesis” at curvature top with the
following dorsal correction by “a growing construc-
tion"” (B)

The comparative analysis of the quality of the
life of patients with severe spine deformations (ac-
cording to a questionnaire ,EQ-5D"), before and af-
ter surgical intervention, has shown that the quality
of the life of patients in postoperative period essen-
tially improved, in comparison with the preoperative
period, from 12,7+0,3 points to 6,7+0,1. The dis-
tant results of surgical treatment were good: (cor-
rection > 55%) -39 (68,4%), satisfactory (55%-40%)
=12 (21,1%), and unsatisfactory (< 40%) -7 (12,3%).
Complications took place in 9(15,8%) cases.

CONCLUSIONS:

The tactics of surgical treatment of spine defor-
mations and further forecast depend on the type
of neurological infringements and the character of
bones’ damages.

Optimum method of correction of difficult rigid
scoliotic spine deformations were: forward spine re-
lease; dorsal correction and backbone fixation by a
metal construction.

Surgical treatment of difficult juvenile scolioses
began at 10-12 years old, and combined forward
spine release with the following dorsal correction
without posterior spine fusion execution.

In cases of congenital deformations primary op-
erative defect’s correction was carried out at chil-
dren at the age of 3-7 years — “blocking spondylo-
syndesis” at curvature top with the following dorsal
correction by “a growing construction” without pos-
terior spine fusion execution.

Final correction of deformation, posterior spine
spondylosyndesis and thoracoplasty are carried out
on the end of spine growth.
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