Miniinvazivna chirurgia
a endoskopia
chirurgia sucasnosti

Roénik XXVII 4
2023



OLYMPUS

Official Distributor

\MED

Be Visionary

Innovation That Grows With You

# Home

01:0LYMPUS 4-Load us.:; " Ful:!‘:won @
prese! = st

- 3. Brightness r

T (luh) IMAGES

T

SETTINGS

VISERA
ELITED

Be Bold

Created to accelerate procedures

and learning curves for improved

o R ¢ Be Pioneering patient outcome with advanced
; ‘ imaging, VISERA ELITE Ill is

’ s ' i the future-proof endoscopic
== Be Innovative visualization platform with

software upgrades and technology

that allows you to focus on your

procedures, while significantly
reducing future costs.

Advanced Imaging * ENDOEYE Future-Ready Flexible Standard See Further

9 Stard Vajnorskd 1367/4 D +421 2 452 489 69 DA< ultramed@ultramed.sk @ www.ultframed.sk
831 04 Bratislava




Miniinvazivna

chirurgia a endoskopia

chirurgia sucasnosti
casopis

Sekcie endoskopickej chirurgie

Slovenskej chirurgickej spolocnosti
SECH pri SCHS
Sekce endoskopické a miniinvazivni chirurgie

pii Ceské chirurgické spolecnosti J.E. Purkyné
SEMCH pri CCHS

4 [ 2023

Séfredaktor : Prof. MUDr. Cestmir Neoral, CSc

Vykonny redaktor : Doc. MUDr. Cubomir Marko, Ph.D.




Strana 2 Miniinvazivna chirurgia a endoskopia 1V/2023

Redakc¢na rada (abecedne):

MUDr. Marian Bakos§, PhD.,MPH - Nitra, SR
Roberto Bergamaschi, MD, PhD, FRCS, FASCRS, FACS, New York, USA
MUDr. Peter Brunéak - Lucenec, SR
Prof. MUDr. Ivan Capov, CSc. - Brno, CR
Doc. MUDr. Jan Dostalik, CSc. - Ostrava, CR
Prof. MUDr. Stefan Durdik, Ph.D., MHA, Bratislava, SR
Doc. PhDr. Beata Fréova, PhD., MPH - SZU, Slovensko
Prof. MUDr. Martin Fried, CSc. - Praha, CR
Doc. MUDr. Roman Havlik, PhD - Olomouc, CR
MUDr. Pavol Holeczy, CSc. - Ostrava, CR
MUDr. Martin Hut’an, PhD. - Hainburg, Rakusko
MUDr. Jan Janik, PhD. - Martin, SR
Prof. MUDr. Ing. Miroslav Janik, Ph.D., Bratislava, SR
Prof. MUDr. Zdenék Kala, CSc. - Brno - Bohunice, CR
Prof. MUDr. Mojmir Kasalicky, PhD. - Praha, CR
MUDr. Igor Keher - Trnava, SR
Doc. MUDr. Lubomir Martinek, PhD. - Ostrava, CR
Prof. Paolo Miccoli, MD - Pisa, Taliansko
MUDr. Matéj Skrovina, PhD. - Novy Ji¢in, CR
Doc. MUDr. Marek Soltés, PhD. - Kosice, SR
MUDr. Andrej Vrzgula, PhD. — KoSice - Saca, SR
Prof. Carsten Zornig, MD - Hamburg, Nemecko

ADRESAR SPONZORUJUCICH FIRIEM

JOHNSON & JOHNSON SLOVAKIA s.r.o.
Karadzicova 12, 821 08 Bratislava

Pharmeco, s. r. o.,
J. Cikera 5, 974 01 Banska Bystrica

Ultramed, spol. s. r. o.,
S. Moyzesa 431, 965 01 Ziar nad Hronom




Miniinvazivna chirurgia a endoskopia 1V/2023 Strana 3

OBSAH

Rezad T., Zbotil P., Klos D., Vrba R., Spi¢ka P., Klementa I, Stary L.: Malignant polyps after
endoscopic polypectomy with undetermined or positive margins in rectum and sigmoid colon,
still need for radical resection? A Single center cohort and ten years follow-up....................... 4

Zbotil P.L, Reza¢ T. 1, Stary L. !, Klementa 1. 1, Novakova K. 2, KovaF R. 3, Klimas T. 3:

Vyuziti 3D modeld v chirurgii — inicialni zkuSenost klinického pracoviste ............cccceeeeenee. 16
Suchy T., Sulaj J.: SPInAlny ependymoOm .............coeveviueveeeeeeeeeeeeeeeeeeeee e, 21
Kochan P. !, Marko L.*: Retrospektivna analyza — stomie na naSom pracovisku za rok
2022ttt a ettt a et eea e et e e at et e e bt st e st enbeententeenteeneenneentes 28
Kubi¢kova N. % Marko L[.'?, Kruzliak 3 Vztah medzi akutnou apendicitidou
a apendikolitom — KazuiStiKa.........ccoeriiiiiiiiiieiiee et 32
Prva roboticky asistovana operacia Stitnej zl'azi v strednej a vychodnej Europe..................... 37
XIII. Kongres miniinvazivnej chirurgie, Tale, 21.-22.11.2024.........ccceoviiviiiiniiniieniereeene 39

POKYNY PRE PRISPIEVATELOQV :

Prispevok je potrebné zaslat’ v dvoch exemplaroch v dprave :
1. Nazov ¢lanku
2. Autori - krstné meno skratkou, priezvisko celé ( pri
autoroch z viacerych pracovisk oznacit’ autorov
¢islami a potom rozpisat’ pracoviska podPa ¢isiel )
3. Nazov pracoviska
4. Suhrn - maximalne 10 riadkov
5. KPucové slova
6. Summary - anglicky siithrn
7. Key words - kPucové slova v angli¢tine
8. Uvod - uviest’ v kratkosti problematiku, o ktorej bude
¢lanok pojednavat’
9, Metodika a subor pacientov
10. Vysledky
11. Diskusia
12. Zaver
13. Literatura - v texte ¢islami v zatvorkach, v zozname
literatiry uvadzat’ vSetkych autorov, nizov citicie,
nazov ¢asopisu, alebo knihy, rok, ro¢nik, strany.

Adresa vydavatel’a, distribuatora a redaktora :
LuMa BB spol. s r.0.
ICO - 48 265 098
Sladkovi¢ova 58, 974 05 Banska Bystrica
tel. ¢.: 048 - 441 2156, E-mail:

markolubol@gmail.com

ADRESA REDAKCIE :
LuMa BB, spol. s r.0.
Sladkovi¢ova 58, 974 05 Banska Bystrica

Adresa tladiarne:
Polygrafia Gutenberg, s.r.o
Sladkovicova 86, 974 05 Banska Bystrica

Registracné ¢islo ministerstva kultiry SR:
EV 5438/16

Medzinarodné ¢islo ISSN: ISSN 1336 — 6572
EAN - 9771336657008

Periodicita vyddvania: 4x ro¢ne
Datum vydania: december 2023

Casopis je recenzovany

Casopis je indexovany v
Slovenskej narodnej bibliografii
Bibliographia medica Slovaca - BMS

Casopis je indexovany v
Bibliographia medica Cechoslovaca

a zaradeny do citaCnej databazy
CiBaMeD



Strana 4 Miniinvazivna chirurgia a endoskopia 1V/2023

Malignant polyps after endoscopic polypectomy with
undetermined or positive margins in rectum and sigmoid
colon, still need for radical resection? A Single center
cohort and ten years follow-up.
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Abstract

Purpose: After endoscopic polypectomy, the risk factors for malignancy include positive
margin, poor tumor differentiation, deep submucosal and lymphovascular invasion. Even in
the presence of high-risk factors, residual disease is observed in less than 15% of samples,
and even less in lymph nodes. Study aimed to evaluate results of patients after radicalization
in a non-curative polypectomy in 10 year follow-up period, and to compare classical and
transanal approach and their impact on quality of life and disease-free survival.

Results: Cohort include 45 patients, three patients had adenocarcinoma in situ, one of them
positive lymphatic nodes. Only seven (23 %) patients had 12 and more lymph nodes
described. TEM cohort had significantly shorter hospital stay (median 7 vs. 11 days, p <
0.0001), significantly lower incidence of herniation (0% vs. 30%, p = 0.020), shorter distance
of tumor from the anal verge (median 7 vs. 23.5, p < 0.0001), and lower number of lymph
nodes (median 0 vs. 5, p < 0.0001). Overall survival was without statistical significance (p =
0.690). The group of classically operated had higher proportion of subsequent procedures
and limitations (p=0.149, and p=0.540).

Conclusion: Following malignant polypectomy, surgery should be considered in medically
fit patients if the polypectomy margin is positive, unknown, or if the lymphovascular invasion
is present. TEM surgery is an acceptable option for high-risk patients . Identifying patients
requiring surgery for possible lymph node metastases is still the most important problem.

Keywords: endoscopic polyp removal — adenocarcinoma — positive resection margins -
surgical therapy - definitive histology — follow up

Introduction
Screening

tumor clearance. Identifying  patients

colonoscopy with | requiring resection for residual colorectal

subsequent polypectomy has increased the | cancer in either the colon wall or
reported incidence of colorectal polyps. [1] | locoregional  lymph  nodes  remains
Although most of these polyps are benign, | challenging.

0.5 to 83 % harbor malignancy [2], and
additional surgery may be necessary to
achieve oncological radicality and complete

Endoscopic polypectomy aims to achieve
complete lesion excision, meaning negative
lateral and vertical margins. As a curative
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endoscopic treatment for colorectal cancer in
polyp is validated T1sm1 definitive histology
(the tumor infiltration does not exceed 1 mm
of the submucosa), no lymphatic or vascular
invasion is present, the tumour is well or
moderately differentiated (G1, G2) and with
a low number of tumour buds. [2]

Less invasive endoscopic and usually
curative treatment has its indisputable
advantages. However, like any other
treatment, it has its limits. The risk of
incomplete resection and lymph node
infiltration varies between 6 and 17%,
according to different series. [3]

The polyps located in the proximal colon
(OR, 1.973; 95% CI, 1.203 to 3.237), rectum,
and rectosigmoid junction (OR, 1.873; 95%
CI, 1.058 to 3.316) were at significant risk of
incomplete  polyp resection, as the
histologically advanced polyps (OR, 1.827;
95% CI, 1.021 to 3.270) and polyps removed
by assistants with low work experience (OR,
1.994; 95% CI, 1.259 to 3.157). [4]

The recurrence rates after polypectomy,
endoscopic mucosal resection (EMR), and
endoscopic submucosal dissection (ESD)
have been reported to be 0.3%, 1.4%, and
2.3%, respectively. [5]

Risk factors for malignancy include positive
margin at polypectomy, poor tumor
differentiation, deep submucosal invasion,
and lymphovascular invasion. [6,7]

The risk of residual tumor in patients with
negative resection margins (> 1 mm) after
endoscopic polypectomy is less than 2%. On
the other hand, resection margin positivity
increases this risk to 21-33%. [8,9]

The lymphatic involvement in sessile polyps
can be assessed usingthe Paris Classification,
which has an estimated risk of 1 %for sml
polyps, while the risk can be as high as 15%
for sm3 lesions. [10]

The degree of submucosal infiltration is a
proven risk factor for tumor recurrence, to
the extent that most authors consider
infiltration deeper than 1 mm to be an
indication for surgery. [11]
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Tumour bud formation is associated with a
higher risk of lymph node metastasis, with a
risk of up to 42.1%. As this factor is rarely
found alone, it is difficult to determine its
influence on the prognosis of patients and
therefore most authors consider it an

indication for surgery. [12]

Even in the presence of high-risk factors, the
residual disease is noted in less than 15 % of
specimens, and nodal disease is pointed out
in a smaller subset. [13]

According to the latest guidelines, the
presence of at least one of these risk factors
is an indication for surgical revision. On the
other hand, the grade of the evidence
presented is low, and more than 80 % of
these patients were “cured” at colonoscopy.
[14] A careful evaluation of the risk factors
will help determine the right course of
therapy. Treatment must be individualized,
based on weighing the risks of residual
disease with regular endoscopic controls
against the risks of surgery and surgical
resection with all associated complications.
This study aimed to evaluate the results of
our cohort of patients after radicalization in a
non-curative  polypectomy  (tumor in
resection margin) in 10 year follow-up period
to compare classical and transanal
approaches and their impact on quality of life
and disease-free survival. And to confirm or
deny the “Resect and Follow up” strategy
without surgery.

Method

Study design A retrospective analysis of our
computerized institutional registry was
performed. Patients who underwent elective
curative colorectal resection after
polypectomy with a positive margin from
January 2000 to December 2010 at
University Hospital Olomouc, Department of
Surgery I, a complex oncosurgical centrum,
were included.

Patients. The study was conducted following
the provisions of the Declaration of Helsinki.
All patients provided informed consent
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for the use of their data. A total of 1422
colorectal patients were enrolled, and only
45 patients met the inclusion criteria. All
patients underwent endoscopic polyp
removal and subsequent colorectal or
transanal resection. Endoscopic procedures
included EMR, ESD, or polypectomy.
Indications for radical surgery were as
follows:  positive  resection  margin,
undetermined margin, or resection margin
that could not be evaluated, deep
submucosal invasion greater than 1 mm,
presence of lymphovascular invasion, and
poor  differentiation  in  definitive
histological finding.

Follow-up of the patient.

Patient follow-up in surgical diction was
performed within established oncological
standards. In the first 3  years,
carcinoembryonic antigen (CEA) levels
were collected at three-month intervals,
lung X-ray and abdominal ultrasound once
every half year, and lung and abdominal
CT in the next half year. For the next 2
years the CEA interval was extended to
half a year and from 5 years onwards all
investigations were performed once a year.

Variables

We have collected information such as age,
sex, tumor distance, body mass index
(BMI), American Society of
Anesthesiologists (ASA) score, and
personal history of patients (presence of
tumor and hypertension, cardiac, thyroid,
pulmonary, renal, hematological, or
autoimmune disease). We followed the
date and type of primary endoscopic
treatment, date and type of definitive
surgery, complications immediately after
and during follow-up, and mortality. We
recorded definitive histology, focusing on
lymph node count and positivity. And
finally, we performed a statistical
comparison of the observed parameters.

Bias
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The source of possible bias is a small set of
patients, the retrospective and single-center
character of the study, and there is also the
possibility of unintended selection of
patients due to the geographical location
and the complex oncological center
catchment area.

Statistical methods

IBM SPSS Statistics version 23 statistical
software (Armonk, NY: IBM Corp.) was
used for data analysis. Quantitative
parameters were compared using the
Mann-Whitney U test, and the chi-square
test or Fisher's exact test was used to
compare qualitative parameters. Survival
analysis was performed through Kaplan—
Meier statistics. The normality of the data
was assessed using the Shapiro-Wilk test.
All tests were done at a 0.05 level of
significance.

Results

Descriptive data

A total of 1422 colorectal patients were
primary select, from these, 45 patients
meet the inclusion criteria. The most
common reason for resection after
polypectomy was pT1sm2 or 3 tumor with
positive resection margin or with margin
on which evaluation can not be made
clearly (40 patients at all, 12, 13, and 10
patients), pT2 tumor was in two patients,
poorly differentiation in two patients too,
and one patient had lymphatic vessel
invasion. Figure 1

All patients underwent staging CT, and
patients with rectal polyp patology
underwent  transrectal ultrasound to
confirm the depth of invasion, and MRI
scan also. All patients had negative CEA
blood level preoperative, and excluded
systemic disease. The localisation of the
lesions was: colon transversum 1x,
sigmoid colon 18x, rectosigmoid 3x and
rectum 23x, and the operation procedure
was right colon resection 1 x, sigmoid
resection 11 X, anterior low



Miniinvazivna chirurgia a endoskopia 1V/2023

resection (ALR) 13x, ALR with loop
ileostomy  3x, Transanal endoscopic
microsurgery (TEM) 15x, amputation and
Hartmann procedure booth 1x.

There was 24 (53.3 %) men and 21 46.7 %)
women in the set up, 5 patients died in the
follow up, one 1 year after surgery due to
maxillo-facial sinus tumor, and four, 11, 12,
13 and 14 years, respectively, after surgery
because of old age. Tab 1

Main results

According to the definitive histopathology,
three patients had adenocarcinoma in situ
(two in abdominal surgery cohort, one in
TEM cohort), one of them had even positive
lymphatic nodes (abdominal surgery cohort).
It is worth mentioning that no patient was
suspected of lymph node positivity in the
preoperative period, and from classical,
abdominal surgery cohort, 23 (77 %) patients
had less than 12 lymph nodes described, as a
risk factor for recurrence.

We did not record any severe (Clavien Dindo
III and more) postoperative complication in
TEM surgery patients, in open surgery cohort
were three postoperative events, all of them
were anastomotic leakage grade C with
necessery revision, and stoma creation.
Clavien Dindo I and II complications was in
abdominal surgery cohort 4 times, in TEM
cohort once.

In the more than 10 year follow-up, the TEM
cohort did not show any complications. In
the open surgery cohort were five revisions
for ileostomy take down, 18 revisions for a
herniation in laparotomy (in 9 patients), and
three colostomies remained permanent. And
none of the patients had recurrence or

generalization.
Statistical evaluation of both groups
concluded that the TEM cohort had

significantly shorter hospital stay (median 7
vs. 11 days, p < 0.0001), significantly lower
incidence of herniation (0% vs. 30%, p =
0.020), shorter distance of tumor from the
anal verge (median 7 vs. 23.5, p < 0.0001),
and lower number of lymph nodes (median 0
vs. 5, p <0.0001).
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The results are not surprising and are based
on the nature and feasibility of the
procedures. Although the group of
conventionally operated patients carried a
higher proportion of follow-up procedures
and limitations than the TEM cohort, overall
survival as the most crucial parameter
considered did not provide a statistically
significant difference (p = 0.690). Other
complications, such as reoperation for
herniation p = 0.149 or permanent colostomy
p = 0.540, were of similar magnitude. Table
2a,b

Discussion

In our study, the incidence of residual cancer
was in 6.66 % (3 of 45 patients), 2 of them
had residual cancer in specimen, meaning
stage 0, the third had stage III disease (pTis
with positive lymphatic nodes), thus the
overall incidence was 2.2 % (1 of
45).Postoperative complications occured in
6.66 % (3 of 45 patients) and mortality was
nil.

Compared to the other studies listed below,
this is a relatively low number, perhaps due
to dilution by local transanal surgery, but
even if we exclude this, residual disease
would be 6.66 % (2 of 30 patients), lymph
node positivity in 3.33%, and postoperative
complications in 10 % of patients. The mean
length of hospital stay was 11.4 days.

In his study, Sancho-Muriel describes
residual tumor at the polypectomy site in 6
patients (13.3%) and lymph node metastases
in 5 cases (11%), the most available studies.
Postoperative complications present in 10
patients (22.2%), including anastomotic
leakage in 6 cases (13.6%). The mean
number of lymph nodes obtained was
insufficient, as in our case, with a median of
8 (0-24). [15]

Butte study, the largest in participants,
showed residual disease in 27 patients (19%).
In 17 (12%) patients, disease was limited
exclusively to the colonic wall, 8 patients
(5.6%) had nodal metastases, and in 2 (1.4%)
patients, disease was noted in both
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the colonic wall and lymph node. Thus,
residual disease in the colonic wall was noted
in 19 patients (13%), and lymph node
metastases was noted in 10 (7.0%) patients.
[16]

Study of Jung [17] shows practicaly the same
results. Exception is Rickert [18] study that
on 66 participants shows 41 % of residual
disease, and morbidity of 31.8 %, the most of
all mentioned above.

Table 3

The division of the treatment approach, i.e. to
treat the colon up to the oral rectum with the
classical abdominal
conventional/laparoscopic approach and the
rectum transanally, has its justification
supported by the available literature. From a
comprehensive point of view, malignant
polyps of the rectum are less risky in terms of
metastasis compared to the oral colon, the
reasons are many, including different
molecular  profile,  microbiome, and
morphology. [19] Studies have established
that proximal location harbors higher rates of
mutations in KRAS, BRAF, PIK3CA, AKT]I,
RNF43, and SMAD4 compared to distal
tumors, [20,21,22] and most of these
mutations are associated with worse
prognosis. The gut microbiome and its effect
on mucosal immunologic responses has also
been suggested to contribute to differences in
proximal versus distal tumor behavior.
Biofilm formation has also been noted in up
to 90% of right-sided colon cancers,
providing a microenvironment that enhances
microbial community synergy and
facilitating mucosal invasion. [23]

The right colon has also an increased
incidence of sessile serrated lesions (SSL),
which have been associated with a more
aggressive molecular pathway. Lack of a
stalk provides shorter access for the spread of
the cancer cells from the surface to the bowel
wall and therefore leading to a higher rate of
lymph node metastasis. Polyps are more
likely to piecemeal resection. Piece-meal
resection leads to inadequately assessed
resection margins, higher rate of residual
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tumor, and, thus, higher chance of
recurrence. [24] Kang reported more then 3
piece-meal resections as a risk factor that was
significantly associated with recurrence in
the univariate and multivariate analyses (OR,
16.92; 95% CI, 1.19-241.81; p = 0.037). [25]
Positive or indeterminate lateral margin in
histology despite complete en bloc resection
might be associated also with thermal
damage and friable mucosa. [25] Because
endoscopic resection of colorectal polyps
does not generally require a tumor-free
margin of > 5 mm, the margins of the polyps
are  easily thermally  damaged or
mechanically broken by electrocautery
devices during endoscopic resection. These
might be problem resulting in positive or
indeterminate lateral margin without a
residual tumor in the lumen. However, the
question of lymph node positivity, or the
possibility of predicting positivity in the case
of a less invasive procedure, and determining
the correct stage of the disease with the
possibility of adequate treatment is crucial.
Studies reported that the risk of lymph node
metastasis is 1-3% in Sml, 8% in Sm2, and
23% in Sm3 cancer. [26]

There have also been some advances in the
issue of lymph node positivity and its
diagnosis before surgery. New methods or
combinations of established procedures allow
the diagnosis to reach up to 95% accuracy.
One of them is shear-wave elastography
(SWE). The diagnostic efficiency in the
preoperative prediction of lymph node
metastasis in rectal cancer shows that SWE is
significantly superior to MRI (AUC, 0.883
vs. 0.760, p = 0.034). The diagnostic
accuracy, sensitivity, specificity, positive
predictive value, and negative predictive
value of SWE signature were 82.8%, 87.5%,
78.8%, 77.8%, and 88.1%, respectively,
while those of MRI were 75.9%, 77.5%,
74.5%, 72.1%, and 79.6%, respectively. [27]
Using PET-CT/MRI fusion software to fuse
MRI and PET-CT images and accurately
localize rectal cancer lesions and lymph
nodes, we can achieve almost 95% accuracy
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instead of 90.1% for PET-CT and 84.2% for
MRI. [28] There are also references, and not
isolated, to the use of artificial intelligence in
the diagnosis of positive nodules, although
not yet fully sophisticated, achieving better
results compared to an experienced
radiologist. In rectal cancer, there was a per-
patient AUROC of 0.808 (0.739-0.876) and
0.917 (0.882—0.952) for radiomics and deep
learning models, respectively. Both models
performed better than the radiologists who
had an AUROC of 0.688 (0.603 to 0.772).
Similarly in colorectal cancer, radiomics
models with a perpatient AUROC of 0.727
(0.633—0.821) outperformed the radiologist
who had an AUROC of 0.676 (0.627-
0.725).[29]

Surgical approach can provide complete
staging and decrease the risk of local
recurrence. Although current laparoscopic
approach is associated with improved
postoperative recovery, risk of surgery in
elderly patients with multiple comorbidities
may outweigh the potential benefits.
Approximately 12.5% of major surgical
complications (Clavien-Dindo grade III-V)
have been reported in patients undergoing
radical colorectal surgery after colonoscopic
polypectomy with complications including
intraabdominal abscess, wound hematoma,
anastomotic leakage, pulmonary embolism,
myocardial infarction, and hemoperitoneum.
[30]

A recent meta-analysis of the treatment of
malignant polyps shows that the odds of
surgery are significantly  higher for
lymphovascular invasion and positive
margins (OR 2.20, 95% CI 1.36-3.55, and
OR 8.09, 95% CI 4.88-13.40) and
significantly lower for malignant polyps with
good or intermediate differentiation (OR
0.31, 95% CI 0.21-0.46). On the surgical
approach side, it does not evaluate the
surgical approach itself but notes a
propensity for surgical resection, especially
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in younger patients, males, and Sm3 lesions.
[31]

Transanal endoscopic microsurgery (TEM)
allows for local excision of rectal neoplasms
with greater exposure than transanal excision
and less morbidity than transabdominal
approache. The Anterior Low Resection
Syndrome is practically eliminated with a
significant impact on the patient's quality of
life. The more extensive extent of resection
makes the stage of the disease more clear
with the possibility of predicting recurrence
and, in case of unfavorable histological
finding, allows us to complete the classical
resection within oncological radicality.

Our study had some limitations. First, the
data were collected retrospectively from
medical records. Second, this study was
based on a single-center experience, there is
the possibility of bias in the evaluation of the
pathological margins, in the small set of
patients, and also in the endoscopic skills,
and radiologist experience.

Conclusion

Following malignant polypectomy, surgery
should be considered in medically fit patients
if the polypectomy margin is positive (1
mm), unknown, or if the lymphovascular
invasion is present. There is no advantage in
favouring the TEM approach over
conventional surgery. Even though the group
of conventionally operated patients has a
higher proportion of follow-up procedures
and limitations, overall survival and other
monitored parameters do not show a
statistically significant difference. Thanks to
significant advances in the preoperative
diagnosis of positive lymph nodes, currently
with 95 percent accuracy, we are
approaching the time when we will be able to
offer patients a watch-and-wait approach
without the risk of tumor recurrence or peri
and postoperative complications.
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Figure 1: Flow diagram of this study. After polypectomy, each patient was categorized by
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Tab 1: General characteristics of the cohort, risk factors, age, BMI, personal history.

Open  surgery
IAll cohort cohort TEM cohort
No.: % No.: % No.: % -value

gender f 21 46.7% 12 40.0% |9 60.0% 205

m 24 53.3% 18 60.0% |6 40.0% '
ASA score It 7 15.6% 5 16.7% 2 13.3%

11 31 68.9% 21 70.0% (10 66.7% 255

111 6 13.3% 3 10.0% 3 20.0% '

1A% 1 2.2% 1 3.3% 0 0.0%
Hypertension |0 24 53.3% 16 53.3% |8 53.3% 1.000

1 21 46.7% 14 46.7% |7 46.7% '
Hyperlipidemia |0 35 77.8% 26 86.7% |9 60.0% 062

1 10 22.2% 4 13.3% |6 40.0% '
Hypothyreosis |0 41 91.1% 29 96.7% |12 80.0% 101

1 4 8.9% 1 3.3% 3 20.0% '
Diab.etes 0 40 88.9% 27 00.0% (13 86.7% 1,000
mellitus 1 5 11.1% 3 10.0% 2 133% |
Heart disease 0 37 82.2% 26 86.7% |11 73.3% 410

1 3 17.8% 4 13.3% ¢4 26.7% '
Lung disease 0 44 97.8% 30 100.0% |14 93.3% 113

1 1 2.2% 0 0.0% 1 6.7% '
C.erebrovascular 0 45 100.0% 20 100.0% 115 100.0% |-
disease
Renal disease [0 45 100.0% (30 100.0% (15 100.0% |-
Ongoing cancer [0 43 95.6% 28 93.3% |15 100.0% 545

1 2 4.4% 2 6.7% 0 0.0% '
Age Mean 62.3 63.2 60.5

SD 10.1 10.1 10.2

Median  [63.0 64.0 62.0 273

Minimum [37.0 37.0 45.0

Maximum [81.0 21.0 81.0
Body massMean 26.8 27.3 25.7
index SD 4.4 4.1 5.3

i ) 23.

Median [27.1 b7 6 3.8 0203

Minimum |18.4 13.4 20.1

Maximum [36.2 346 36.2
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Tab: 2a Monitoring of individual cohorts in terms of overall complications and comparison of
monitored parameters.

Open  surgery|
All cohort cohort TEM cohort
No.:. (% No.:. % No.: % -value
Surgery revision |0 42 93.3% 27 90.0% |15 100.0% 0.540
1 3 6.7% 3 10.0% [0 0.0% '
Surgical sitel0 42 93.3% 27 90.0% |15 100.0%
infection 1 3 6.7% 3 10.0% [0 0.0% 0-540
Surgery for|0 36 80.0% 21 70.0% |15 100.0%
hernia 1 4 8.9% 4 13.3% [0 0.0%
2X 3 6.7% 3 10.0% [0 0.0% 0.271
3x 1 2.2% 1 3.3% 0 0.0%
5x 1 2.2% 1 3.3% 0 0.0%
Hernia 0 36 80.0% 21 70.0% (15 100.0% 0.020
1 9 20.0% 9 30.0% [0 0.0% '
Death 0 37 88.1% 24 88.9% (13 86.7% 1,000
1 5 11.9% 3 11.1% 2 13.3% ’
Postoperative 0 35 77.8% 22 73.3% |13 86.7%
complication | 4 8.9% 4 133% [0 0.0%
(Clavien-Dindofy ha% L B3% 1 67w P34
classification)
b |3 6.7% 3 10.0% [0 0.0%
Subsequent 0 39 88.6% 24 82.8% |15 100% 0.149
surgery 1 5 11.4% 5 17.2% [0 0% '
) .. 0 42 93.3% 27 90.0% |15 100%
Life restrictions 1 3 6.7% 3 10.0% 0% 0.540

Tab: 2b Monitoring of individual cohorts in terms of overall complications and comparison of
monitored parameters.

Open surgery
A1l cohort cohort TEM cohort -value
Hospitalisation |Mean 11.4 13.6 6.9
stay (days) SD 6.2 6.5 1.5
Median 10.0 11.0 7.0 < 0.0001
Minimum 4.0 6.0 4.0
Maximum 34.0 34.0 9.0
Tumor [Mean 19.0 4.1 7.6
distance (cm) SD 14.0 14.0 2.7
Median 15.0 23.5 7.0 < 0.0001
Minimum 2.0 2.0 3.0
Maximum 75.0 75.0 13.0
No. Of lymphMean 4.7 7.0 0.1
nodes SD 5.3 5.1 0.3
Median 3.0 5.0 0.0 < 0.0001
Minimum 0.0 0.0 0.0
Maximum 21.0 21.0 1.0
Overall survival [Mean 13.8 13.5 144 0.690
(years) 95%CI) 12.9 - 14.6) (12.3-14.7) (13.8—15.0) )
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Table 3: Study comparision

Sancho- )
our study Muriel [15] Butte [16] [Jung[17] |Rickert [18]

No of patients (45 45 143 50 66
Median age  [62.3 65 60 58.8 67.3
Lymph  nodd, 5o, 11} 0, 7.0 % 6 % 8.6 %
metastases
Residual 6.66%  |13.3% 13 % 18 % 41 %
cancer
Morbidity 20 % 22.2 % INA NA 31.8%
Leak 6.66 % 13.6 % INA NA 6 %
Mortality 0 % 0 % INA NA 0 %
Declarations

Ethics approval and consent to participate: The study was performed in accordance with the
ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments or
comparable ethical standards. Informed consent was obtained from all subjects and/or their
legal guardian. The need for approval of the study was waived by Ethics Committee of the
University Hospital and Faculty of Medicine and Dentistry Palacky University Olomouc,
Czech republic due to retrospective nature.

Consent for publication: Not applicable

Availability of data and materials: The data that support the findings of this study are
available on demand by main author

Competing interests: No financial relationships to disclosure.

Funding: Ministry of Health of the Czech Republic, conceptual development of research
organization (FNOI, 00098892)

Authors' contributions: RT, ZP designed and performed the research and wrote the paper;
KD, VR supervised the writing of the report; SP, KI SL provided clinical advice and
supervised the writing of the report. ZJ provided advice in statistics and performed statistical
work. All authors read and approved the final manuscript.



Strana 16 Miniinvazivna chirurgia a endoskopia 1V/2023
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Abstrakt

Uvod: 3D tisk ve zdravotnictvi je inovativni technologie, ktera ma obrovsky potencial.
Spektrum vyuziti je Siroké, od tvorby nahrad tkani a nastrojii pres detailni planovani slozitych
operaci az po vyuziti ve vyuce medikit nebo mladsich kolegu. Vyuziti ve vyuce bylo primarnim
cilem nasi studie, kdy jsme srovnavali vyuku s a bez 3D modelii a hodnotili jeji prinos ve
smyslu védomosti a zpétné vazby studentil.

Vysledky: Studenti vyuzivajici 3D modely po celu dobu vyuky, meli z obecné chirurgie 8.5
bodii (85%), z anatomie 8.4 bodii (84%) a ze znalosti chirurgickych postupu 7.2 bodii (72%).
Naopak studenti klasické vyuky dosahovali priimérné znalosti z obecné chirurgie 7.8 bodii
(78%), z anatomie 6.6 bodii (66%) a z chirurgickych postupii jen 4.5 bodii (45%). V prvni
uvedené skupiné je vyznamné zlepseni.

Zaveér: Celkove Ize Fict, Ze 3D modely obohacuji vyukovy proces, podporuji kreativitu, aktivni
uceni a priblizuji abstraktni koncepty studentiim. Tato technologie je stale vice dostupna a
stava se diilezitym nastrojem v pedagogickém prostredi.

Klicové slova: 3D tisk, 3D anatomicky model, vyuka, SLS a FDM technologie

Zbo¥il P.1, Reza¢ T.1, Stary L. %, Klementa I. 1, Novakova K. 2, Kova¥ R.3, Klimas T.3
uSING OF 3D model in Surgery — first experience on clinical workplace

Abstract

Introduction: 3D printing in healthcare is an innovative technology that has enormous
potential. The spectrum of applications is wide, from the creation of tissue and instrument
replacements to the detailed planning of complex surgeries to the use in teaching medical
students or junior colleagues. The use in teaching was also the primary aim of our study,
where we compared teaching with and without 3D models and evaluated its benefits in terms
of knowledge and also feedback from students.

Results: Students with 3D models available throughout the entire course had 8.5 points
(85%) in general surgery, 8.4 points (84%) in anatomy, and 7.2 points (72%) in knowledge of
surgical procedures. On the other hand, students in regular lessons had the average
knowledge score 7.8 points (78%) in general surgery, 6.6 points (66%) in anatomy, and only
4.5 points (45%) in surgical procedures. We can observe a significant improvement compared
to students with 3D models available throughout the entire course.
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Conclusion: This technology is becoming increasingly available and is becoming an

important tool in the pedagogical environment.

Key words: 3D printing, anatomical models, medical education, SLS and FDM technology

Uvod

3D tisk ve zdravotnictvi je inovativni
technologie, ktera ma potencial zménit a
zlepsit rizné aspekty zdravotni péce a vyuky.
Typickym piikladem vyuziti jsou anatomické
modely. Pomoci 3D tisku lze vytvofit presné
a detailni anatomické modely organti, kosti
nebo tkéni. Tyto modely mohou byt vyuzity
k pfesn¢jSimu pldnovani chirurgickych
vykont nebo k lepsimu vzdélavani a tréninku
lékart. [1]

Dalsi moznosti vyuziti:

Tisk nastroji a pomducek, tim lze
snizit ndklady a zkratit Cas potfebny na
ziskani specifického vybaveni, jednozna¢nou
vyhodou je tvorba nastroji ,,na miru“ dle

pozadavk chirurga. Obrovsky rozmach
zaznamenala tato technologie v
nedostatkovém obdobi covidovém,

vybornym ptikladem bylo vyvinuti levné
verze ventilatoru, kterou Ize vyrobit pomoci
technologie 3D tisku SLS. Ventilatory bylo
mozno replikovat za méné nez 10 dolard,
byli  odolné, potencidlné  opakované
pouzitelné a mohli poskytovat ventilacni
podporu pfi ruznych stavech respiracnich
onemocnéni, véetné ARDS. Zafizeni navic
funguje autonomné¢ bez zavislosti na
elektrické energii. [2]

Vyroba individudlnich implantati: 3D tisk
umoznuje vytvoreni individudlnich
implantat pro pacienty. Klasické standardni
implantaty mohou byt nahrazeny implantaty
vytvofenymi na miru podle anatomie
pacienta. To mize vést ke zlepSeni
uspésnosti zakroku a rychlejsi rehabilitaci.
Néhrady a rekonstrukce tkani: S pomoci 3D
tisku lze vytvaret nahrady tkéni a orgéant.
Naptiklad mohou byt vytisknuty kostni
nadhrady nebo umélé chrupavky pro
rekonstrukci poskozenych casti téla. Timto

zpisobem lze nahradit poskozena nebo
chyb¢jici tkan a zlepsit funkci pacienta. [3]
Vyhody 3D tisku ve zdravotnictvi zahrnuji
personalizaci, zlepSeni compliance, lepsi
pfizptsobeni chirurgickych vykont, redukci
nakladi a zvySeni ucinnosti 1écby. Nicméng,
je dulezit¢ poznamenat, ze 3D tisk ve
zdravotnictvi je stale ve vyvoji a vyzaduje
dalsi vyzkum a zkousky, zejména, aby byla
zajisténa bezpecCnost, UCinnost a kvalita
tisknutych produkti.

Metody 3D tisku
3D tisk, také nazyvany aditivni vyroba, je
proces vytvareni fyzickych objekt vrstva po
vrstvé. Existuje né€kolik riznych typt 3D
tiskovych technologii, zde je né&kolik
nejcastéji pouzivanych:

Fused Deposition Modeling (FDM):
FDM je nejrozsifenéjSi a nejzndméjsi
technologie 3D tisku. Pfi FDM se filament
(plastové vlakno) nahieje v extruderu a je
nanaseno na podlozku vrstva po vrstve-
extruze. Tato technologie je cenové dostupna
a pomérné jednoducha na pouziti.

Stereolithography (SLA): SLA

vyuziva fotopolymerizaci pro tvorbu objektt.
U této technologie je kapalnd pryskyfice
vystavena laserovému zatreni, ¢imz ztuhne a
vytvaii jednotlivé vrstvy objektu. SLA
poskytuje vysokou presnost a kvalitu
povrchu, ale je nédkladné&jsi nez FDM.

Selective Laser Sintering (SLS): SLS
vyuziva laser pro tepelné svafovani
plastovych nebo kovovych praskl vrstva po
vrstve, ¢imz vytvari tfirozmérny objekt. Tato
technologie je Casto pouzivéna pro tvorbu
prototypti nebo u malosériové vyroby.
Digital Light Processing (DLP): DLP je
podobny SLA, avsak laserové svétlo se
emituje pres zrcadla pomoci specialniho
projekto
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Projektor emituje svétlo na celou vrstvu
najednou, coz zrychluje vytvareni objekti.

Electron Beam Melting (EBM): EBM
je technologie 3D tisku kovt, kterd pouziva
elektronovy paprsek pro taveni a svarovani
praskového materialu. Tato technologie se
Casto pouziva v prumyslovém prosttedi pro
vyrobu slozitych kovovych soucastek. Je
draha. [4]

Metoda

Na nasi klinice jsme v ramci grantu
otestovali vyuziti 3D modelii ve vyuce
medikli. 3D modely bylo vyrobeny pomoci
FDM a SLS technologie. Kazda ztéchto
metod ma své vyhody a nevyhody. O tom se
zminime podrobné&;ji v diskusi.
Vyuka mediki, na nasi klinice, probiha
v jednotlivych blocich. Pro ucely naseho
grantu jsme vytvofili tfi bloky po 20 ti
studentech. V bloku A probéhla vyuka
standardnim zpGsobem. V bloku B jsme
vyuzili 3D modely pii vyuce obecné
chirurgie. V bloku C jsme vyuzili 3D modely
pro vyuku jak obecné, tak specialni chirurgie.
Predmétem lekce zobecné chirurgie je
hlavné¢ teoreticka piiprava bez nutnych
hlubsich znalosti anatomie a chirurgickych
postupu. Lekce speciélni chirurgie je narocna
na znalost anatomie a jsou zde probirany
chirurgické postupy, kdy je zapotiebi i
prostorova piedstavivost.
Vyuzit¢ modely pii vyuce: jatra, pankreas,
tranik, anorektum, aorta a visceralni vétve,
anatomie horni poloviny dutiny bfisni,
anatomie panve. VSechny modely byly
vytvoreny v nékolika exemplafich pro
ukdzku  variability véetné raznych
anatomickych fezl.

Studenti bloku A pouzivali k vyuce

standardni dokumentaci,
anatomicky atlas a monitor pro sledovani
RTG nebo CT nalezt.

Studenti bloku B a C vyuzivali navic 3D
modely probiranych anatomickych oddilu.
Vyuka byla zakon¢ena multiplechoice testem
po 10 ti otazkach pro kazdou lekci. Prvnim

obrazovou
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okruhem byla teorie (obecnd chirurgie),
druhym znalost anatomie, tfetim znalost
chirurgickych postupt. Hodnotili jsme na
bodové skéle od 0-10 ti bodt, kdy 10 bodii
byl maximalni zisk a 0 bodi totalni
neznalost. Soucasti vystupu byla uGstni
zkouSka — kolokvium a nasledna diskuse se
studenty jako dopln€k k hodnoceni s cilem
upftesnit vysledky a tematicky vyladit vyuku.

Dale jsme se studenty rozebirali, zda
je vyuziti 3D modeli ve vyuce chirurgie

pfinosné a pokud ano, vc¢em spatiuji
zlepSeni.
Vysledky

Vysledky naseho hodnoceni zobrazuje graf 1.
U studentii v bloku A byly primérné znalosti
6.3 bodl (63%), pficemz ve znalostech
z obecné chirurgie dosahli 7.8 bodi (78%),
z anatomie 6.6 bodl (66%) a z chirurgickych
postuptll jen 4.5 bodi (45%). Tyto vysledky
odpovidaji  nasim  zkuSenostem,  kdy
teoretické  znalosti  zobecné  chirurgie
pfevySuji znalosti ze specialni chirurgie a
zejména z chirurgickych postupt. To jsme
predpokladali, protoze znalosti chirurgickych
postupt vyzaduji zvladnuti anatomie a
prostorovou piedstavivost.

Ve skupiné¢ B, kde jsme 3D modely vyuzili
kvyuce  obecné  chirurgie,  studenti
dosahovali 8.4 bodl (84%), ale zaroveil jsme
pozorovali zlepSeni vysledli z anatomie na
7.5 bodl (75%) a z chirurgickych postupti na
7.0 (70%)b bodd.

V bloku C m¢li studenti modely k dispozici
po celu dobu vyuky a studijni vysledky byly
dle ptedpokladu nejlepsi. Z obecné chirurgie
8.5 bodt (85%), z anatomie 8.4 bodl (84%) a
ze znalosti chirurgickych postuptt 7.2 bodu
(72%). Kromé zlepSeni znalosti, byli studenti
do vyuky vice vtazeni a zaroven je vyuka
vice bavila. PotéSilo nas, Ze pravé v
,problémovych kapitolach®, jako je anatomie
a chirurgické postupy dosahli studenti
nejvetsiho zlepSeni.
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Diskuse technologie jsme pfipravovali jednodussi
3D modely ve vyuce mohou byt | modely, zejména modely skeletu. Tato
pouzity nejen pro pasivni zobrazeni | tochnologie je nejroziifensjsi, levna a

informaci, ale také pro interaktivni uceni.
S modely Ize manipulovat, pfi¢emz se
studenti uci jak aktivné, tak prakticky. Timto
zpusobem je vyuka zdbavnéjsi a efektivngjsi,
studenti si 1épe zapamatuji a chépou
studovany material. 3D modely Ize rovnéz
vyuzit v simula¢nim chirurgického tréninku.
Studenti a chirurgové se mohou ucit a cvicit
ruzné chirurgické postupy na realistickych
modelech, coz umoznuje zlepSeni jejich
dovednosti a bezpecnosti operaci.

Nicméné jsme pii tvorbé modelt pfisli s
dalsimi napady, jak zkvalitnit vyuku a jak
vytvofit modely atraktivnéj§i. Déle na
podnéty studentll zpracovavame topografické
skladaci modely. Toto je narocné zejména na
softwarové dovednosti a praci s3D
programy. Samoziejm¢é 1 nejdokonalejsi
modely nenahradi kvalitniho vyucujici

Vyvoj 3D modelovani stale pokracuje, a to
jak v oblasti hardwaru, tak i softwaru. To
vede k snadnéj$imu a levnéjSimu potizovani
3D modelii. Zatim neni jedind univerzalni
technologie 3D tisku pouzitelna ve vyuce.
My jsme s vyhodou vyuzivali SLS laserovou
technologii, pro moznost tvorby velmi
slozitych  modeld, lidské organy
predstavuji. Nicméné touto technologii jsme
schopni tisknout pouze jednobarevné modely
a zatim je pomérn¢ drahd. Za pomoci FDM

cozZ

umoziuje tisk barevnych modelt.

Dalsim tskalim, ¢i vyzvou je softwarova
piiprava modeli. V soucasnosti existuje
mnoho nastrojii pro 3D modelovani a vybér
zavisi na konkrétnich pottebach,
dovednostech a rozpoctu. Pravé softwarové
zpracovani, zejména prevod dvojrozmérnych
radiologickych ndlezii do trojrozmérnych
modela je pro nas nejvétsim uskalim. Tento
pievod - rendering, vyzaduje vyS$$i uroven
znalosti prace spocitacem a tymovou
spolupraci.

Nicméné¢ 3D tisk je stidle ve vyvoji a
vyzaduje dalsi vyzkum a zkousky, aby byla
zajiSténa UCinnost, bezpecnost a kvalita
tisknutych produktt.

Mezi hlavni omezeni vyuziti technologie 3D
tisku patii Cas a ndklady, které¢ Ize
kompenzovat spolupraci mezi oddé¢lenimi,
aby se rozptylily naklady na interni tisk.

Zavér

Celkové lze ftict, ze 3D modely
obohacuji  vyukovy proces, podporuji
kreativitu, aktivni uceni a pfiblizuji
abstraktni  koncepty  studentim.  Tato
technologie je stale vice dostupna a stava se
dalezitym néstrojem v  pedagogickém

prostiedi
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Spinalny ependymom
Suchy T., Sulaj J.

Neurochirurgicka klinika SZU, FNsP F.D.Roosevelta, Banska Bystrica
Prednosta: MUDr. Jan Sulaj, PhD.

Suhrn

Ependymomy definujeme ako neuroepitelialne nadory, rastice z ependymu, ktory
tvori vystelku komorového systému a centralneho miesneho kandla. Vicsinou sa vyskytuju
u pediatrickych pacientov v oblasti zadnej jamy (IV. komora) a u dospelych pacientov skor
V priebehu centralneho kandla miechy. Typickym javom pre tento typ neoplaizie je Sirenie
prostrednictvom mozgomiesneho moku atzv. ,,zakladanie* metastaz v ramci komorového
systéemu a centralneho miesneho kanala.

Zakladnou liecbou je chirurgicka s cielom totdlnej resekcie, pri ktorej sa moze jednat
aj 0 kurativau liecbu. Pri vyssom gradingu lézie a nemoznosti totalnej resekcie pre riziko
poskodenia zdravého nervového tkaniva sa pristupuje k radioterapii a chemoterapii.

V clanku prinasame aj prehlad kazuistik, ktoré boli riesené na naSej klinike
aJ S moznymi pooperacnymi komplikdciami.

Krudové slova: Ependymom, spinalny ependymom, klasifikacia, liecha,

Suchy T., Sulaj J.
Spinal ependymoma

Summary
We define ependymomas as neuroepithelial tumors, arise from ependymal cells lining

the cerebral ventricles and the central canal of the spinal cord. They are most common in
pediatrics in the posterior fossa and in adult patients they tend to be intraspinal. Typical
phenomenon is spreading via cerebrospinal fluid and seeding so called ,,drop mets* within
ventricles and central canal of spinal cord.

Gross total resection is a goal in surgical therapy, which can be curative. In high
grade lesions or because of impossibility of total resection there is possibility for
chemotherapy or radiotherapy.

In this article we describe three cases from our department, also with some special
complications.

Key words: Ependymoma, spinal ependymoma, classification, treatment

Uvod

Ependymémy  vo  vSeobecnosti
predstavuju jednu zo skupin narodovych
ochoreni  centrdlnej nervovej sustavy.
Vyrastaju z buniek ependymu, ktory je
tvoreny jednovrstvovym epitelom
ependymocytov, ktoré sa povazuju za
najstarsie gliové bunky v ramci fylogenézy.
Vzhl'adom na pritomnost’ ependymu mozeme
oCakavat’ aj moznost’ vyskytu ependymoémov

v ramci mozgovych komoér a v priebehu
canalis centralis miechy.

V  prvom rade teda, moZeme
ependymoémy rozdelit na dve zakladné
skupiny podl'a ich vyskytu a to intrakranialne
a intraspinalne.

Podla literatury intrakranialne
ependymoémy predstavuju celkovo 5-6%
intrakranidlnych gliomov a v 69% sa
vyskytuju  u  pediatrickej  populacii.
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Vicsinou su povazované za benigne a
vyrastaju v oblasti 4. mozgovej komory az 60
- 70% intrakranidlnych ependymoémov rastie
infratentoridlne (Mork, 1977) a predstavuju
priblizne Stvrtinu tumorov v oblasti 4
mozgovej komory.

Intraspinalne ependymomy sa naproti
tomu vyskytuju v 96% u dospelej populacie a

Miniinvazivna chirurgia a endoskopia 1V/2023

predstavuju cca 60% gliomov miechy (Mork,
1977).

Mork uvadza vo svojej praci prehl’ad
priemerného veku pacientov v Case diagnozy,
¢o potvrdzuje rozdiel vysytu ependymdémov
u pediatrickej a dospelej populacie (Mork,
1977).

Lokalizicia (101 pacientov)

Vsetci pacienti (vek)

Deti (vek <15 rokov)

Intrakranialna 17,5 5
Infratentorialne 14,5 4.5
Supratentorialne 22 6,5
Intraspinalna 40

Intramedularne 47

Oblast’ conus medullaris /| 32
Cauda equina

Tabul’ka 1: Stredny vek v ¢ase diagnézy ependymomu (Mork 1977)

Typickym znakom pre ependymomy
je Sirenie cestou cerebrospinalneho likvoru v
ramci mozgovych komor a miechy. Tento
proces je oznaCovany ako “seeding”, ktorého
vysledkom st tzv. “drop mets”. Tento proces
v ramci centrdlneho miesneho kandla sa
vyskytuje v 11% a jeho incidencia je tym
vyssia ¢im je vysSi grade danej lézie.
(Duffner, 1985).

Systémové metastdzy mimo
nervovy systém su zriedkavé.

V tomto clanku sa dalej budeme
venovat’ vyhradne intraspinalnym
ependymémom, ktorych incidencia sa v
prehlade literatiry uvadza priblizne na 0,4 na
100 000 obyvatelov a postihuju prevazne
vekovl skupinu v rozmedzi 3-6 dekady. Vo
vSeobecnosti  najcastejSim  histologickym
nalezom je tzv. Myxopapilarny ependymom.
Typickymi znakmi spinalneho ependymoému
je tvorba cyst, ktord sa popisuje az v 46%
pripadov  (Dorwart, 1983), a vysSie
spominany “seeding” v ramci centralneho
mieSneho kandla. NovsSie Studie vSak
poukazuji na vysSie riziko zakladania
metastaz ependymomu v ramci centralneho
mieSneho kandla a to az do 57,9% (Kraetzig,
2018).

centralny

Diagnostika
Diagnostika spinalneho ependymoému
spoc¢iva v sledovani klinickych priznakov,

nasledne v realizdcii  zobrazovacich
vySetreni. AvSak potvrdenie  diagnozy
prichadza az po stanoveni vysledkov

definitivneho histologického vySetrenia.

Co sa tyka klinickych prejavov,
spinalny ependymom sa vyrazne nelisi od
ostatnych intraspindlnych 1ézii. Medzi
najcastejSie klinické prejavy patri hypestéza,
dysestézie, bolest, motoricky  deficit,
poruchy chddze a sfinkterové poruchy.
Zaujimavostou je fakt, Ze tieto priznaky st
CastejSie v popredi pri ependymoémoch v
hrudnej oblasti a v oblasti mieSneho kénusu v
porovnani s krénou oblastou miechy.
(Klekamp,  2015). Dalsim  klinickym
prejavom moze byt nalez
subarachnoidalneho krvéacania pri niektorych
typoch ependymomu ako doésledok ich
bohatej vaskularizacie (Mork, 1977)

Na rontgenovom vysSetreni a vySetreni
pocitacovou tomografiou moézeme spindlny
ependymom diagnostikovat’ len nepriamo a
to pri ndleze skolidzy, neSpecifické¢ho
rozSirenia  spinalneho  kanala, erdziou
pediklov, stenSenim laminy, alebo pozitivny
enhancement po podani i6dového kontrastu.
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Zlatym Standardom v diagnostike

zobrazovacimi vySetreniami je vySetrenie
magnetickou rezonanciou kde ma signal
ependymoému niektoré Specifické znaky:
Prvym znakom je rozSirenie miechy, ked’ze
ependymoém rastie z centrdlneho kanala.
Tumoro6zna 1ézia je d’alej dobre ohrani¢ena a
naproti intrakaranydlnym ependymdémom
nemava kalcifikaty. Syringohydromyelia sa
objavuje v 9 - 50% pripadov a 22% sa
prejavuje vznikom tumoroznej cysty (Koeller
2020)Priemerna vel'kost’ spinalneho
ependymoému je odhadovana na dizku cca 4
tiel stavcov (Pietsch, 2021).
Dalej na T2 sekvenciach je pozorovatelny
takzvany “cap sign” (= hypointenzivny
prazok hemosiderinu) v 20 - 30% (Koeller
2020). Tento znak vSak moze byt taktiez
pritomny u hemangiobalstomu
a paragangliomu.

Klasifikacia

Podla poslednej WHO klasifikacie
zroku 2021 sa ependymoémy rozdelujii na
zaklade  kombindcie  histopatologickych
a molekuldrnych znakov ako aj anatomickej
lokalizacie (Ellison, 2020).

Rozdel'ujeme ich tu na
supratentorialne typy, d’alej na ependymomy
zadej jamy aspindlne ependymémy.

Supratentorialne d’alej rozliSujeme podla
pritomnosti ZFTA fuzie alebo YAP1 fuzie.
Taktiez na =zaklade molekuarnych rysov
rozliSujeme dva typy ependymomov zadnej
jamy a to PFA skupinu a PFB skupinu
Spinalne  ependymémy st definované
pritomnostou MYCN amplifikacie (Ellison
2020).
Myxopapilarny ependymoém
a subependymom ostavaju stale samostatnou
skupinou

Na rozdiel od predchédzajice; WHO
klasifikdcie myxopapilarny ependynom je
podLCa posledne WHO klasifikacie zroku
2021 popisovany ako grade 2 (namiesto
grade 1 zpredosley WHO Kklasifikécie)
(Elisson 2021).
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Liecba

Zakladnou metddou a zéroven
metodou vol'by chirurgickd liecba, s cielom
totalnej resekcie, priCom sa kladie doraz na
minimalizovanie diseminacie procesu a tato
forma liecby moze byt povazovana aj za

kurativhu. Pacient vSak nad’alej ostava
vsledovani pre mozny tzv. ,seeding®
metastaz.

Pri operacnej liecbe je Standardom
neuromonitoring, ktory minimalizuje risk
trvalého neurologického deficitu,
sposobeného iatrogénne.

Rédioterapia ostava kontroverznou
témou. Pri intrameduldrnej variante sa skor
neodportca (Lee 2013). Mnohi autori tvrdia,
7ze tieto tumory su najlepSie menezované
chirurgicky, pricom mo6zu byt uplne
odstranené¢,  nevyznacuju  sa  dalSou
diseminaciou anesi velmi nizky risk
rekurencie (Klekamp, 2013). Pri
extramedularnych 1éziach v pripade
infiltracie nervovych korenov resp. rezidua
tumoru pre hroziaci neurologicky deficit
rastie otazka pooperacnej radioterapie.

V literature neexistuje uceleny nazor na
pooperacnu radioterapiu.

Niektori autori ako Feldman (Feldman, 2013)
alebo Bagley (Bagley, 2009) udavaju vo
svojich pracach, Ze neboli schopni preukazat’
benefit pooperacnej radioterapie
u mixopapilarneho ependymomu.

Naproti tomu Nakamura (Nakamura, 2009)
a Akyurek (Akyurek, 2006) odporucaju
lokdlnu radioterapiu ataktiez oziarenie
celého spinalneho kanala ako prevenciu
lokalnej  rekurencie alebo  pooperacne
disemninacie. Ini autori zase pristupuju
k radioterapii iba pri neuplnej exstirpacii
tumoroznej 1ézie (Gilhuis, 2003).

Rolu adjuvantnej terapie potvrdzuje aj
Lonjon, ktorého vysledky poukazuju na 33%

rekurenciu s radioterapiou a 50%  bez
radioterapie (Lonjon, 2001).
Prognoza

V oblasti prognézy je pri spindlnych
ependymémoch  najviac  zmiefiovanym
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faktorom cas do rozvoja recidivy tzv.
rekurencia. Z dlhodobého hladiska je pri
totdlnej  resekcii  kapsulovanych  1ézii
rekurencia nizka (Kucia, 2011). Na druhe;j
strane pri nekapsulovanych tumoroch ani
totalna resekcia nieje zarukou nizkej recidivy
(Akyurek, 2006).

Vyznamny je aj rozdiel medzi dospelou
a detskou populaciou pacientov (Benesch,
2012). Agbahiwe uvadza rekurenciu u deti po
totalnej resekcii v 38,5% po 5 rokoch a 70%
po 10 rokoch (Agbahiwe, 2013). Lonjon

uvadza pri dospelej populéacii rekurenciu
6,6% , 19,0% a37,0% pocas 1., 10., a20.
roku zivota (Lonjon 2001)

Druhou kazuistikou je 55-ro¢na pacientka s
bolestami C chrbtice tfpnutim hornych
koncatin bilat., viac vlavo, so zhorSenim
svalovej sily v tichope. Na MR C chrbtice
nalez intramedularneho procesu C5/6. Bola

Obr.C.1: Pred a pooperacna snimka magnetickou rezonanciou (archiv autora)

Miniinvazivna chirurgia a endoskopia IV/2023

Kazuistiky — naSe skusenosti.

Prvou kazuistikou je  33-rocna
pacientka s anamnézou hypestézy v
dermatome S1 ldx. S MR nélezom
tumoroznej lézie v oblasti pod conus

medullaris. Bola realizovana exstirpacia lézie
(histologicky: Myxopapilarny ependymém
Gr.I — podra starSej klasifikacie). Pooperacne
doslo k vymiznutiu parestéziii

Na realizovaom kontrolnom MR mozgu,
C, Th a LS chrbtice bol negativny nalez v
zmysle

d’alsich ependymdmov.

realizovana exstirpacia procesu
(histologicky: Myxopapilarny ependymém
Gr.Il). Pooperacne u pacientky pretrvavali
parestézie 'avej hornej aj dolnej koncatiny so
zlepsenim svalovej sily.
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(archiv autora)

Tretou kazusitikou je 56-rocnd pacientka.
St.p. operacii ependymému kaudy vo vyske
L4/5 v 1985. Odvtedy pritomné problémy so
sfinktermi aj stolicou, ktoré¢ sa za posledné
mesiace zvyraznili — citila tlaky na kone¢nik
a mocovy mechur. Na MR LS nalez
tumoroznej 1ézie v oblasti S2-3. U pacientky

Diskusia

Spinalny ependymoém je oznacCovany
aj ako ,najcasteSi gliom dolnej casti
spinalneho kanala“. Jeho incidencia je
v litereatire udavana na 0,4 na 100 000

| '\ (. \ ' I "

Obr.¢.3: Pred a pooperacna snimka magnetickou rezonanciou (archiv autora)
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Obr.¢.2: Pred apooperacna snimka magnetickou rezonanciou neuromonitoring uprostred,

bola  vykonand  subtotdlna  resekcia
tumorozneho procesu. Pooperacny stav
pacientky bol komplikovany likvoreou z
operacnej rany pre rozsiahly defekt dury.
Likvorea bola rieSend implantaciou externej
lumbélnej drenaze nad operacnym pristupom
s dobrym efektom.

obyvatelov ro¢ne. Po meningedme je druhou
najcastejSou neoplaziou v spinadlnom kanaly.
Tento fakt potvrdzuje aj stbor pacientov
zrokov 2017-2022, ktori boli oSetreni na
Neurochirurgickej klinike SZU v Banskej
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Bystrici s intraspinalnym tumorom.
Ependymémy tu predstavovali takmer 23%
zo vsetkych 1ézii.

Otazkou pri tomto type ochorenia
ostava potreba dizky dispenzara pacienta, na

Miniinvazivna chirurgia a endoskopia 1V/2023

vSak je, Ze sa tu c¢rtad celozivotnd potreba
sledovania aj po uspesnej operacnej liecbe.
Prikladom je aj vysSie uvedena kazuistika,
kde doSlo krecidive po takmer tridsiatich
o0smych rokoch.

¢o v literatire nieje uceleny nazor. Zjavné
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Retrospektivna analyza — stomie
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Suhrn

Konstrukcia akutnych a elektivnych stomii patri do zadkladného chirurgického
portfolia. Cielom tejto prdace bolo zhrnut a poskytnut zakladny prehlad o operacnych
vwkonoch na nasom pracovisku pocas jedného roka, pri ktorych sa konstruovala stomia. V
Uvode popisujeme zakladné informdcie o stomidch, vrdtane ich rozdelenia z viacerych
hladisk. Tiez strucne sumarizujeme vcéasné a neskoré komplikacie stomii. V poslednej stati
poskytujeme dosiahnuté vysledky z nasho suboru pacientov.

KPucové slova: kolostomie, ileostdmie, dehiscencie anastomézy

Kochan P., Marko L.
Retrospective analysis — stomas at our workplace for the year 2022

Summary
The construction of acute and elective stomas belongs to the basic surgical portfolio.

The aim of this work was to summarize and provide a basic overview of surgical procedures
performed at our workplace during one year period when stomas were constructed. In the
introduction, we describe basic information about stomas, including their dividing from
several points of view. We also briefly summarize the early and late complications of stomas.

In the last section, we provide the results concluded from our set of patients.

Keywords: colostomy, ileostomy, anastomosis dehiscence

Uvod

Stomie  definujeme ako umelé,
nefyziologické  vyustenie urcitej Casti
gastrointestindlneho traktu na povrch tela.
Predstavujii vyznamny zdsah do organizmu
kazdého pacienta, limituji ho v niektorych
beznych aspektoch zivota a v istej miere
zhorSuju  kvalitu zivota. Vzhladom na
skuto¢nost’, ze takyto operacny vykon
je dolezité¢ dokladné vysvetlenie zdravotného
stavu a poucenie o vSetkych variantoch
lieCby a naslednych obmedzeniach v beznom
zivote spojenych so stomiou.

Rozdelenie stomii a komplikacie

Stomie mozeme v zasade rozdelovat
z viacerych hl'adisk. Z pohladu pacientov je
najzéasadnejsie rozdelenie na dofasné stomie,
pri  ktorych je predpoklad neskorSieho
obnovenia kontinuity gastrointestinalneho
traktu a trvalé stomie, pri ktorych su tieto
moznosti uz vycerpané, pripadne technicky
nerealizovatel'né. Z konsStrukéného hl'adiska
diferencujeme axialne stomie s privodnou aj
odvodnou c¢revnou kluckou a terminalne
stomie s privodnou crevnou kl'uckou. Podla
vytiahnutej c¢revnej kl'ucky diferencujeme
hrubo¢revné kolostomie a tenkocrevné
ileostomie (1,2).
Ileostomie sa najcastejSie konStruuji za
ucelom ochrany distalného segmentu creva,
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predovSetkym po nizkych, eventualne
ultranizkych resekciach rekta. U vsetkych
pacientov, ktori podstupili takyto operacny
vykon, je -elevované riziko dehiscencie
anastomdzy a peritonitidy. Prave v takychto
pripadoch maju ileostdmie svoje vyznamné
opodstatnenie. U vSetkych pacientov s
protektivnou ileostdbmiou je predpoklad
v€asného zanorenia stomie po prekonani
obdobia, pri ktorom je zvySené riziko
dehiscencii (1,2). Incidencia dehiscencie
anastomozy po kolorektalnych resekénych
vykonoch variruje vrozmedzi 6 - 22%,
pricom dolezitym Cinitelom je lokalita
anastomézy. Cim sa nachddza anastomodza
nizsie, tym je vysSie riziko jej insuficiencie
(3). Podla niektorych stadii je vysSia
incidencia  dehiscencii po  resekénych
vykonoch u muzského pohlavia (4).

Dalsimi  indikdciami ~ si  obstrukcie
gastrointestindlneho traktu s nemoznostou
konstrukcie kolostémie a neposlednom rade
zvladnutie septickych stavov pri
intraabdominalnych infekciach, eventuélne
po trauméch dutiny brusnej s poruSenim
integrity c¢revnej steny (1). Konstrukcia
odlah¢ujucej protektivnej ileostomie je
asociovana so Specifickym typom naslednych
komplikacii ato dehydratacie a mineralovej
dysbalancie. Ostatné komplikécie su zhodné
s beznymi komplikaciami kolostomii (5).

V pripade vyvedenia hrubocrevnej kl'ucky
hovorime o kolostomiach, medzi ktoré
zarad'ujeme cékostomie, ascendentostomie,

transversostomie, descendentostomie
a sigmoideostomie. Tie st indikované najma
pri nizkosediacich kolorektalnych
tumor6oznych  procesoch s nemoznostou
kons$trukcie koloanalnej anastomoézy. V
takychto pripadoch sa vykonava

abdominoperinealna amputéacia podl'a Milesa
s konstrukcou terminalnej kolostomie. Medzi
dalsie zdkladné indikacie radime iledzne
stavy v dosledku  diseminovanych
onkologickych ochoreni, pri ktorych su do
tumordznych hmot zavzaté segmenty Creva a
nie je technicky realizovatelnd anastomoza.
Perfora¢né ndhle prihody brusné s difiznou
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peritonitidou st predpokladom neutspechu
primarnej  anastomézy  vzhladom na
kontaminovanti brusni dutinu. V tychto
pripadoch maji stomie svoje nezastupitelné
miesto v prvom kroku a to v zvladnuti
septického stavu (1).

Stomie podobne ako kazdy opera¢ny vykon,
su asociované¢ s urcitymi Specifickymi
komplikaciami, pricom ich v zésade
rozliSujeme na v€asné a neskoré. Do skupiny
vCasnych komplikacii patri predovSetkym
ischémia s progresiou do nekrézy stomie,
hemoragia, iritdcia a maceracia okolitej koze,
infekcia  okolitych  tkaniv s rozvojom
flegmony, eventudlne abscesu. ZavaznejSou
komplikaciou je dermatopatia pyoderma
gangrenosum, vyskytujuca sa pri IBD. V
pripade neskorych komplikédcii dominuju
parastomialne hernie, prolapsy hernii, alebo
sten6zy vedice ku obstrukcii. Podla
dostupnych udajov sa incidencia komplikacii
pohybuje v rozmedzi 20 az 70 % (6).

Nas subor pacientov

Vroku 2022 bolo na nasom
pracovisku II. Chirurgickej kliniky SZU FDR
BB zrealizovanych 59 opera¢nych vykonov,
pri ktorych sme pristapili ku konStrukcii
docasnej eventualne trvalej kolostomie.
V sledovanom subore pacientov dominovali
kolostomie pricom najcastejSie sa vykonali
sigmoideostomie, ktoré sa konStruovali
celkovo v 37 pripadoch (62,7% vykonov).

Nasledovali  transversostomie, ktoré sa
vykonali v9 pripadoch (15,2%)
a v najmenSom pocte sa vyviedli
descendentostomie v 2 pripadoch (3,3%)

av 1l pripade sa vyviedla ascendentostomia
(1,6%). Ileostomie sa konStruovali v mensej
miere u 8 pacientov (13,5%) a v 2 pripadoch
sa vyviedla jejunostomia (3,3%)

Z uvedeného poctu operacnych vykonov sa
vo vicse] miere indikovala konStrukcia
kolostomie v pripade akutnych chirurgickych
intervencii u celkovo 32 pacientov (54%).
NajcastejSou indikaciou k akttnej operacne;j
revizii v naSom sledovanom subore pacientov
boli  iledzne stavy  na  podklade
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pokrocilého onkologického ochorenia
gastrointestinalneho eventualne

gynekologického origa (v 16 pripadoch).
V mensej miere sa jednalo o perforaéné nahle
prihody  brusné¢, najmd komplikovani
perforovant divertikulitidu colon descendens

eventudlne colon sigmoideum (v 6
pripadoch). NajraritnejSou indikdciou k
akutnej stomii boli
kolovezikélne/kolovaginalne fistuly (v 2
pripadoch).  NajcastejSie  sa  vykonala
Hartmanova operacia s resekciou
alterovaného segmentu hrubého Creva
a vyvedenim sigmoideostomie v 12

pripadoch. V mensej miere sa konStruovala
transverzostomia u 5 pacientov. RaritnejSie
sa  vyviedla  descendentostomia v 2
pripadoch. U celkovo 5 pacientov sa zvolilo
vyvedenie tenkocCrevnej kl'ucky, pricom v 3
pripadoch sa jednalo oileostomiu av2
pripadoch o jejunostomiu.

Medzi akatne operacné intervencie sme
zaradili aj dehiscenciu anastomozy po
kolorektalnych resekciach, manifestujucu sa
predovSetkym vo v€asnom pooperatnom
obdobi. Podla Standardov naSej chirurgickej
kliniky kontrolujeme laboratorne parametre
v1. a4. pooperaény den. V pripade
vyznamnej elevacie zapalovych parametrov
(CRP nad 150mg/L) realizujeme urgentné
CT wvySetrenie brucha sper andlnou
aplikaciou kontrastnej latky. Pokial’ sa CT
vySetrenim verifikuje jasny leak kontrastnej
latky, pristupujeme k urgentnej operacnej
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vyvedenim stomie u celkovo 8 pacientov.
NajcastejSie sa pristapilo ku konStrukeii
transversostomie v 4 pripadoch, ileostomia
sa vyviedla v 3 pripadoch av 1 pripade sa
vyviedla ascendentostomia. U vSetkych
pacientov sa konstruovala axialna kolostomia
pri predpoklade neskorSieho zanorenia po
zvladnuti  intraabdomindlnej infekcie a
dostato¢nom vyhojeni anastomozy.

Druhu skupinu kolorektalnych vykonov, pri
ktorych sa konStruovala stdmia predstavovali
elektivne operacné vykony. Tie sa realizovali
u pacientov s kolorektdlnym karcindmom
u celkovo 27 pacientov (45%). NajcastejSie
sa konStruovala terminéalna sigmoideostomia
u pacientov s nizko sediaci tumorom rekta,
pricom vo vSetkych pripadoch nebolo
technicky mozné vykonat’ resekény vykon,
tak sa zvolila abdominoperineadlna amputacia
kone¢nika podla Milesa (v celkovo 20
pripadoch).

V mensSej miere sa vykonala Hartmanova
operacia s resekciou tumorom postihnutého

segmentu creva a vyvedenim
sigmoideostomie a ponechanim slepo
uzavretého kypta rekta in situ. V2

indikovanych pripadoch sa vyviedla poistna
ileostdbmia ako prevencia anastomotického
leaku pri ultranizkej prednej resekcii rekta po
neoadjuvantne;j onkologickej liecbe.
U obidvoch pacientov sa s odstupom tyzdiiov
poistnd ileostdbmia zanorila. U 1 pacienta
z celkového stuboru sledovanych pacientov sa
indikovalo vyvedenie sigmoideostémie pred

revizii. V nasom subore sa pri dehiscenciach | zahajenim  neoadjuvantnej  onkologicke;j
anastomo6z indikovalo operacné rieSenie s | liecby.
Stomie Akutne Elektivne Celkovo
stomie stomie
Jejunostomia 2 3,38% - - 3,38%
Ileostomia 6 10,16% 2 3,38% 13,54%
Ascendentostomia 1 1,69% - - 1,69%
Transversostomia 9 15,25% - - 15,25%
Descendentostomia 2 3,38% - - 3,38%
Sigmoideostomia 12 20,33% 25 42,37% 62,7%
Celkovo 32 54,23% 27 45,76%

Tabulka €. 1: Prehl’ad stomii a ich percentudlne zastipenie
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Zaver

Kolostomie a ileostomie aj napriek
principom modernej chirurgie, ktorej cielom
je snaha o ¢o najmensi zasah do integrity
organizmu, predstavuji stale dolezité,
pomerne Casté a nenahraditelné operacné
vykony. Z dosiahnutych vysledkov nasej
Studie modzeme povedat, ze najcastejSie
indikovanymi vykonmi st sigmoideostomia,
transversostomia a ileostomia. Ostatné typy
stomii sa konStruuji v menSej miere Vv
zavislosti od peropera¢ného nalezu. V
pripade akutnych operacnych intervencii bol
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najCastejSou pri¢inou iledzny stav na
podklade  onkologickych  ochoreni. Z
elektivnych vykonov je indikaciou k stomii
nizkosediaci kolorektalny karciném, ktory sa
aj naprick pokrokom v medicine a
sofistikovanym skriningovym programom
prevencie prezentuje stipajucou incidenciou.
Z uvedenych vysledkov vyplyva, ze stomie
budu aj v buducnosti nad’alej patrit medzi
Casto realizované chirurgické vykony a preto
je nutné sa podielat’ na rozvoji a zlepSovani
naslednej  starostlivosti o  stomickych
pacientov.
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Abstrakt

Apendicitida je primdrne sposobena obstrukciou dutej casti v slepom creve. Tato
obstrukcia je zvycajne vysledkom kalcifikovaného kamena rozneho povodu. Ked dochadza
K tejto obStrukcii zvySuje sa intrabdomindlny tlak, znizi sa prietok krvi a dochadza
K rozmnozeniu baktérii s tvorbou zépalu. Jednou z komplikacii je aj pooperacna tvorba
abscesov v peritonealnej dutine, respektive v retroperitonealnom priestore. Za ich tvorbu su
zodpovedné predovsetkym apendikolity, ponechané v peritonealnej dutine. Apendikolit spolu
S pritomnymi baktériami na jeho povrchu vytvara vhodné miesto pre vznik infekcie. Preto
pocas apendektomie je nutné pamdtat’ na riziko uvolnenia apendikolitov a na ich Glohu pri
infekcnych komplikaciach. Nutna je svedomitd revizia peritonedlnej dutiny a tiez dobra
operacna technika. V pripade neuspechu pri lokalizacii apendikolitu zohravaju dolezitu ulohu
zobrazovacie metddy.

KPidové slova: apendicitida, apendikolit, kazuistika

Relationship between acute appendicitis and appendicolit — Case report
Kubickova N. 1, Marko .2, Kruzliak 3

Abstract

Appendicitis is in the first place caused by the obstruction in the hollow part of
caecum. This obstruction is usually the result of calcificated stone of various origin. When the
obstruction is developing the intraabdominal pressure increases and perfusion decreases
leading to reproduction of bacteria followed by inflammation. One of the complications is
also postoperative formation of abscesses in peritoneal cavity, more precisely in
retroperitoneal area due to appendicoliths left in the peritoneal area after the appendectomy.
Appendicolith with present bacterial flora on the surface is the convenient place for the
develompent of infection. Therefore it is neccessary to keep in mind the risk of released
appendicoliths and its impact on infectious complications. Careful revision of peritoneal
cavity and correct operating technique are necessary. In case of unsuccessful localization of
appendicoliths imaging techniques play an important role.

Key words : appendicitis, appendicolit, case report

Uvod etiologickych faktorov je rozhodujuca pre

Akutna apendicitida je jednou | prevenciu, vc€asnu diagnostiku a lepSie
z najcastejSich akutnych bruSnych prihod. | zvlddnutie  tohto  stavu.  NajcastejSim
Pochopenie = patogenézy  aidentifikdcia | uvadzanym mechanizmom vzniku akutnej
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apendicitidy je obStrukcia limenu apendixu
apendikolitom, ktord vedie k zépalu a ¢astym
pooperacnym komplikaciam ako je vznik
abscesov v retroperitonedlnom  priestore.
Apendikolity su najbeznejSim
a najdolezitej$im obStrukénym faktorom a st
spojen¢ aj s perforaciou  a gangrénou
apendixu. (4,6)

Apendikolit je hlavnou pri¢inou akutnej
apendicitidy. Casto sa stretavame
s pacientmi, ktori potrebuju apendektomiu
pre apendicitidu spdsobenu apendikolitom.
Nedavne Studie vSak dokumentovali, Ze
asymptomatické apendikolity, ktoré¢ sa
nachadzaji nahodne na zobrazovacich
metodach s vysokym rozliSenim zriedkavo
viedli k apendicitide a chirurgickd liecba
nebola potrebna. (1,4,9)

Zlatym Standardom pri lieCbe akutnej
apendicitidy zostava chirurgicka liecba ato
apendektomia ¢ uz  klasicka, alebo
laparoskopickd. Pod pojmom apendektémia
rozumieme chirurgickeé odstranenie
apendixu. Laparoskopickd apendektomia sa
v porovnani s tou klasickou vyznacuje niz$im
rizikom infekcie v poopera¢nej rane, mensou
pooperacnou  bolestou, kratSou dobou
hospitalizacie a celkovo lepSou kvalitou
zivota v pooperacnom obdobi. Tak ako kazda
operacia ma svoje rizikd a pooperacné
komplikacie, tak aj s laparoskopickou
apendektomiou sa u nich stretdvame, ¢i uz vo
forme tvorby retroperitonedlnych abscesov,
alebo pahylovou apendicitidou. (4,5,6,7)

Pahylova apendicitida sa tyka zapalu
zvyskového tkaniva po apendektomii. Casté
odstranenie  apendixu  so  zvySkovym
pahylom umoziluje moznost' recidivujlcej
apendicitidy. Pricina pahylovej apendictidy
je nespravna identifikdcia slepého creva

u retrocékalneho alebo subserdzneho
apendixu. (7,8,)
Kazuistika

31 ro¢ny pacient po LAPE vo februari
2023  pre  retrocekdlnu  flegmondznu
apendicitidu v spadovej nemocnici

opakovane vySetrovany na nasom CHUP
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s naslednou hospitalizaciou pre
retroperitonedlny absces, ktorého pri¢inou
bol retinovany apendikolit v ponechanom
pahyle. Pacient sa  podrobil  pocas
hospitalizacie drendzi abscesu a naslednej
LSK revizii dutiny bruSnej peroperacne

snalezom  a histologicky  verifikovanym
appendix vermiformis.
V juni 2023 Pacient s bolestami

brucha a zvracanim, bol cestou urgentného
prijmu akutne prijaty na chirurgicku kliniku,
v laboratérnych vySetreniach vysoka
zépalova aktivita, realizované USG brucha
s obrazom suspektnej kolitidy céka a colon
ascendens s obrazom moznej abscesove]
kolekcie pod brusnou stenou hypogastria
lateralne. Doplnené CT abdomenu na ktorom
v oblasti IC prechodu pritomné viacpocetné
nepravidelné zatekajice tekutinové kolekcie,
so znamkami enterokolitidy. Indikovana
punkcia pod CT kontrolou, s kultivatnym
zachytom E.coli., a naslednou cielenou ATB
lieCbou. Pacient po zlepSeni prepusteny do
domacej a ambulantnej liecby.

V juli 2023 bol pacient opakovane
akutne prijaty na chirurgicka kliniku pre
bolesti v pravom hypogastriu, subfebrility,
elevaciu zéapalovych parametrov. Doplnené
CT brucha na ktorom popisand kolekcia
pericekéalne, nalez infikovaného pahylu
apendixu s apendikolitom. Nasadena
konzervativna terapia, spazmolytikd, ATB
terapia. Nasledne punkcia pod CT obrazom.
Obsah  sterilny. Konzervativna terapia
s priaznivym efektom, preto neindikujeme
chirurgicky vykon. Pacient prepusteny do
domadcej a ambulantnej starostlivosti.

V auguste 2023 pacient opat’ prichddza na
urgentny prijem pre bolesti brucha v pravom

podbrusku, s vystrelovanim do zaludka,
snauzeou bez vomitu, hnacky, mierna
elevacia zapalovych parametrov.

Realizované RTG bez iledzneho stavu, bez
pneumoperitona, USG abdomenu stp. APPE
a punkcii abscesove] kolekcie v pravom
hypogastriu kde t.¢. pritomné reziduum, vs.
reaktivna kolitida v rozsahu céka. Zvolena
konzervativna  terapia, ATB, diétny,
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Setriaci reZim bez nutnosti
chirurgickej intervencie.

V septembri 2023 pacient prichddza na
kontrolu na chirurgicki ambulanciu, kde
pacienta objednavame k laparoskopicke;j
revizii.

Po adekvatnej predoperacnej priprave
dia 24.10.2023 realizovana v celkovej
anestézii LSK revizia dutiny brusnej
s peroperacnym nalezom mensich zrastov
v oblasti termindlneho ilea a céka o brusni
stenu, zrasty prerusené. Na baze céka
nachadzame cca 4cm appendix vermiformis
— bez klipu alebo viditelnej slucky po
prechadzajucej v.s. parcialnej apendektomii.
Popisovanu kolekciu z USG nenachadzame.
Apendix uvolnujme od céka az po bazu

urgentne;j

a dokoncujme apendektomiu. Vykon
a pooperacny priecbeh bez komplikécii.
Histologicky verifikovany appendix
vermiformis s hyperpldziou a aktivaciou

zarodo¢nych centier lymfatickych folikulov
sliznice a submukozy bez akutneho zépalu.

O 10 dni pacient prichadza na kontrolu na
chirurgicki ambulanciu bez bolesti, bez
nauzey a vomitu, ¢i inych tazkosti. Abdomen
vol'ne prichmatné, palpacne nebolestivé, bez
hmatnej rezistencie abez peritonealneho
drazdenia, operacné rany zhojené a kl'udné.

Diskusia

Pri zakliesneni koprolitu (
apendikolitu ) dochédza k zhorSeniu prietoku
krvi aodtoku lymfy v tkanivach apendixu.

Miniinvazivna chirurgia a endoskopia 1V/2023

Naslednej nekroze sliznice a prestupovanim
baktérii cez porusenu slizni¢na stenu. Dana
infekcia moze vyustit’ az do nekrozy spojene;j
s perforaciou. Dochadza k vzniku abscesu,

difiznej peritonitidy s rozvojom sepsy.
Doleziti  ulohu  zohrdva  radiologické
vySetrenie, pri ktorom sa da dokazat

pritonost” apendikolitu u 8-12% pacientov.
Taktiez po predchadzajucej apenektomii sa
apendikolit mdZe nachadzat v ponechanom
pahyle apendixu az v jednej tretine pripadov.
Pre peritoneum ide o cudzi predmet, ktory
slazi ako vhodné miesto pre rozvoj infekcie.
Liecba spociva v konzervativnej terapii a to
podani  vhodnej  antibiotickej  liecbe
anaslednej perkutannej drendzi pod USG
alebo CT kontrolou. Nasledne sa realizuje
s odstupom casu 4-8 tyzdnov elektivna
apendektémia. (1,2,3,10)

Zaver

Akutna apendicitida patri k vel'mi
castym chirurgickym ochoreniam. Rovnako
tak aj komplikacie lie¢by. Jednou
z komplikacii je pooperacna tvorba abscesov
v peritonealnej dutine, resp. v retropritoneu.
Ohniskom infekcie byva, okrem iného, aj
retencia apendikolitu, ktory pocas zakroku
nebol identifikovany a extrahovany, pri
ponechani dlhého pahyl'u po apendektomii.
Svedomita revizia je v tomto pripade alfou aj
omegou zvladnutej operacie a d’alSej
rekonvalescencie pacienta. (2,9)

Obrazkova priloha

N b OO}
Obr.¢.1, 2 Absces retrocékalne (CT - archiv FNsP FDRBB)
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Obr.¢.3 Klip na apdixe — sagitalny rez
(CT - archiv FNsP FDRBB)

Obr.&. 7LS

K revizia dutiny brusnej peroperacne s ndlezom "zvysku" apendixu
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Prva roboticky asistovana operacia Stitnej Zl’azi v strednej a
vychodnej Europe

Kongres miniinvazivnej chirurgie na Taloch, 23-24.11 2023.

Robotickd technologia v chirurgickej verejnosti na Slovensku je
vSeobecné znama.
V Banskej Bystrici, v Rooseveltove] nemocnici sa vykonavajia robotické
operacie od roku 2011. Jednd sa o roboticky systém da Vinci X. Operacné
portfolio predstavuji urologické, chirurgické, gynekologické a ORL operacie.
Z chirurgickej operativy je to kolorektalna a bariatricka chirurgia.

Na kongrese miniinvazivnej chirurgie na Téloch v dioch 23-24.11 2023
vramci kongresu bola prezentovand robotickym systémom asistovana
hemityroidektdmia. Prezentacia bola online formou prenaSana z operacnej saly
v Rooseveltove; nemocnici. Operoval profesor Gabriele Materazzi,
z Univerzitne] nemocnice vV talianske; Pise, sktorym aeSte aj sjeho
predchodcom profesorom Miccolim spolupracujeme od roku 2005, kedy sme
boli na opakovanych stazach na miniinvazivnu videom asistovanu
tyroidektomiu.

Profesor Materazzi sa venuje endokrinochirurgii a 10 rokov operuje
roboticky asistované tyroidektomie. M4 odoperovanych viac ako 900 pacientov
ateda aj bohaté skusenosti. Je proktor pre roboticktl chirurgiu Stitnej zlazy
a $¢fom centra endokrinochirurgie v univerzitnej nemocnici v Pise.

U nés operoval 46 ro¢nu pacientku, s nodéznou prestavbou a zvicSenim
pravého laloka Stitnej zI'azy. Nodozita priemeru 2cm, cytologia Bethesda II.

Operacia aj suvodnou pripravou robota trvala 45 minat. Operacny
priebeh bez komplikacii, pooperacny obdobne. Pooperacné kalcium v norme,
ORL vysetrenie bez patologie na hlasivkach. Pacientka prepustend domov na
druhy pooperacny den.

Profesor Materazzi s asistentom Stastne a bez komplikacii dorazili domov.

Tato operaciu povazujeme za d’alsi milnik, ¢i zaciatok d’alSej etapy
v r0zvoji miniinvazivnej tyroidalnej chirurgie v Rooseveltovej nemocnici, ktora
sme zacali v roku 2005, kedy sme zaviedli miniinvazivnu videom asistovanu
tyroidektomiu / MIVAT / apevne verime, Ze sa stane sucastou operacného
portfélia robotickej chirurgie v Rooseveltovej nemocnici.



Strana 38 Miniinvazivna chirurgia a endoskopia 1V/2023

Operacny tim na robotickej sale Rooseveltovej nemocnice

MUDr. Peter Vladovic, Ph.D.
II. Chirurgicka klinika SZU, FNsP FDR Banska Bystrica
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Fakultna nemocnica F.D.Roosevelta Banska Bystrica
I1. Chirurgicka klinika SZU
Slovenska chirurgicka spolo¢nost’
Sekcia endoskopickej chirurgie pri SCHS
Slovenska zdravotnicka univerzita
Sekce endoskopické a miniinvazivni chirurgie pri CCHS
Hotel Partizan, Tale
LuMa BB, s.r.o. — organizator

poriadaju

XIII. Kongres miniinvazivnej chirurgie

a

XXXVIII. Stredoslovenské chirurgické dni

Téma:
Videokazuistiky
Odporucané postupy
Spolupraca s inymi chirurgickymi odbormi

Miesto: Hotel Partizan, Tale
Termin konania: 21. - 22. november 2024

Ubytovanie si bude mozné osobne zabezpecit’ priamo v hoteli Partizan Tale, ktory je
rezervovany pre uvedenu akciu — zaslanim objednavkového mailu na —
rezervacie@partizan.sk
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@ Presnejsia disekcia so zahnutou a ztizenou $pickou 349

HARMONIC™= HARMONIC™

ACE+7 1100
Pevné utesnenie®'*"" Y °®
Rychla transekcia3”81 °

Vylepsené ovladanie teploty3*

Harmonicky skalpel HARMONIC™ 1100 ma vylepseny algoritmus adaptivnej tkanivovej
technoldgie, ktora aktivne ovlada zahrievanie ¢epele na nizsiu maximalnu teplotu pristroja*

Inteligentné dodavky energie®

= Udrzuje teplotu cepele v pripade, ze sa pozaduje
pred(zend aktivacia®

= VylepSena zivotnost tkanivove] podlozky v porovnani
s noznicami HARMONIC™ HD 1000i 3+

Rychla transekcia3”212°

« Tlacidlo na aktivaciu energie je navrhnuté tak, aby sa
spojilo spolahlivé utesnenie pomocou tlacidla MIN na
ACE+7 s rychlostou rezu tlacidlom MAX na ACE™ /1375160

Ethicon Energy Solutions. Healing first
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* 'V porovnani s noznicami HARMONIC™ ACE+7, ako dokazuju technické a preklinické studie
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(Tlak pri prasknuti: 1878 mmHg)

** Na zaklade porovnavacej studie, ktord preukazala, Ze noznice HARMONIC™ 1100 maju vyznamne nizsiu
maximalnu teplotu ¢epele nez Harmonic HD 1000i po 15 transekcidch

+ Na zaklade testovania pri Urovni vykonu 5
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maximalnu teplotu ¢epele nez Harmonic HD 1000i po 15 transekcidch
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+ V porovnani s noznicami HARMONIC™ HD 1000i
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The proven performance of
Tri-Staple™ technology, now
on the EEA™ circular stapler
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Medtronic

THE FUTURE

OF FIXATION

IN LAPAROSCOPIC
INGUINAL REPAIR

ProGrip™
Laparoscopic Self-Fixating Mesh

Our comprehensive product portfolio can
enhance your hernia repair procedures.

Increases the security of the laparoscopic
inguinal hernia repair 23

Eliminates the pain associated with
traditional tack fixation @ 4*

Is easy to use "2

Potentially lowers the cost of the laparoscopic
inguinal procedure by combining mesh and
fixation into one device and reducing the

pain management costs &’
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Medtronic
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(SCDA13)

Sonicision™ Curved Jaw
Cordless Ultrasonic Dissector 26 cm
(SCDAZ26)

Sonicision™ Curved Jaw
Cordless Ultrasonic Dissector 39 cm
(SCDA39)

Sonicision™ Curved Jaw
Cordless Ultrasonic Dissector 48 cm
(SCDA48)
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Sonicision™
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Dissector

Disektor Sonicision™
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a so zahnutymi celustami
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Further, Together

T 30 out of 33 surgeons agreed
+ Compared to the first-generation Sonicision™ system.
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TO BE TRULY
VISIONARY
YOU NEED
TRUE VISION.

Maximize your OR experience with the EleVision™ 4K+ platform
and TipVision™ videoscope — innovative technology
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technology®
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