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Splenectomy via the Transdiaphragmatic Approach
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SUMMARY

The spleen is one of the most commonly injured organ in blunt traumas to the chest and abdomen. Splenic injury can be
a serious complication of fracture of the left 9" to 11" rib.

The authors present a case report of a 65-year-old male patient with a blunt trauma to the left chest and abdomen, dia-
gnosed with multiple left rib fractures, left hemothorax and splenic injury with a small subcapsular hematoma with no signs
of active splenic bleeding. Due to hemodynamic instability and a large volume of blood loss via the chest drain, the patient
was indicated for emergency left thoracotomy.

A perforation in the lower lobe of the left lung caused by rib fractures was found, which was treated with sutures. Further-
more, the diaphragm was examined, two ruptures were identified from which blood was coming out, and thus a phrenotomy
was performed. The bleeding central splenic rupture came as a big surprise. A spleen preserving surgery was impossible,
therefore a splenectomy had to be performed, followed by chest wall stabilization with splints. Transthoracic approach to
manage the splenic injury through phrenotomy should not be used as a standard. In a selected group of patients with con-

comitant chest and upper abdominal organ injuries, the use of this surgical approach appears to be highly beneficial.
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uvob

Slezina je jednim z nejcastéji poranénych organi pfi
tupych poranénich hrudniku a bficha. Poranéni sleziny
muze byt zavaznou komplikaci fraktury 9. az 11. zebra
vlevo. S frakturami Zeber vlevo je spojeno poranéni sle-
ziny u 20 az 25 % pacientl (3). V soucasnosti je maxi-
malni snaha o konzervativni postup u hemodynamicky
stabilnich pacientl s poranénim sleziny (1). Nezbytnou
podminkou konzervativniho postupu je vSak nutnost in-
tenzivni monitorace pacienta, dostupnost intervencniho
radiologa a provedeni odlozené urgentni laparotomie.
Jako alternativni operacni pfistup u pacientd s tupym
poranénim bficha je posterolateralni thorakotomie, ze-
jména pfi stejnostranném postizeni hrudniku s porané-
nim branice.
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Muz, 65 let, byl letecky transportovan na ER (emer-
gency room) urgentniho pfijmu s tupym poranénim
hrudniku vlevo a bticha zptisobenym padem stromu pfi
kaceni v lese. V pfednemocnicni péci byl zajistén intra-
vendzni vstup, pacient byl analgetizovan s nutnosti
oxygenoterapie. Pfi klinickém vySetieni bylo zjisténo
oslabené dychani vlevo, suspektni pneumothorax vle-
vo. Jednorazovée byla provedena punkce pleuralni duti-
ny vlevo. Pfi pfijeti na urgentni pfijem byl pacient
somnolentni az soporozni, hyposaturovany 60 %, hypo-
tenzni 80/40 mmHg, tachykardie 110 pulzii za minutu,
dechova frekvence 24/min. Klinicky zjevna krepitace
zeber vlevo, bticho aperitonedlni, citlivé v levém po-
dzebii. Pro progresi hyposaturace i pies oxygenoterapii

obli¢ejovou maskou 10 litrit O /min byla nutnd intubace
a napojeni na umelou plicni ventilaci z divodu respi-
rac¢ni insuficience na podkladé¢ hemopneumothoraxu
vlevo. Ve spolupréci s traumatologem bylo provedeno
primarni vySetfeni, pfevoz na CT vysetfeni-protokol
polytrauma, kde potvrzen ventralné a bazalné pneumo-
thorax $ife 37 mm, ktery byl nasledné zadrénovan trau-
matologem pod CT kontrolou. Dal$im nalezem na CT
byl hemothorax vlevo §ife 40 mm, vicecetné dislokova-
né fraktury zeber vlevo: fraktura 2. Zebra v dorzalnim
prabéhu, fraktura 3. Zebra v lateralnim prubehu, trojita
fraktura 4., 5. a 7. zebra, dvojita fraktura 6.—10. Zebra,
fraktura 11.—12 Zebra vlevo, poranéni sleziny s malym
subkapsularnim hematomem a minimalnim hemoperi-
toneem kolem sleziny bez znamek aktivniho krvaceni
ze sleziny. Pacient po CT vysetfeni pfevezen zpét na ER
a z divodu hemodynamické nestability a vysokého he-
moragického odpadu z hrudnich drént (1500 ml) byl
prevezen k urgentni revizi hrudniku na opera¢ni sal.
V celkové klidné anestezii byla provedena posterolate-
ralni thorakotomie vlevo s nalezem mnohocetnych
fraktur zeber a herniace plicni tkdné€ dolniho laloku. Na-
sledné bylo pokracovano s revizi pleuralni dutiny, od-
kud bylo evakuovano cca 500 ml hemothoraxu. V ob-
lasti dolniho laloku plice byla nalezena lacerace
po ulomcich zeber, které poranily plicni parenchym,
a tato mista byla presita. V oblasti sestupné aorty byly
nalezeny drobné hematomy ve sténé, které se dale bé-
hem revize jiz nezvétSovaly. V oblasti branice byly zjis-
tény dve perforace o velikosti asi 2 cm, z kterych vyté-
kala krev. Bréanice byla nastiizena a nalezli jsme
jednoznacné krvaceni z centrdlni ruptury sleziny, za-
chovny vykon proto nebyl mozny a byli jsme nuceni
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Obr. 1. CT bricha s nalezem poranéni sleziny s malym sub-
kapsularnim hematomem a minimalnim hemoperitoneem ko-
lem sleziny.

Fig. 1. CT of the abdomen with a finding of splenic injury with
a small subcapsular hematoma and a small hemoperitoneum
around the spleen.

Obr. 2. Frenotomie vlevo.
Fig. 2. Left side phrenotomy.

provést splenektomii za peclivého oSetieni hilovych
cév dvojitymi ligaturami. Velkym piekvapenim byl
z tohoto pfistupu vynikajici prehled o anatomii kaudy
pankreatu. Zrevidovana byla také horni c¢ast dutiny
brisni a do levého subfrenia byl zaveden jeden silasti-
kovy drén. Suturu branice jsme provedli silnym ne-
vstiebatelnym stehem Mersilene® ve dvou vrstvach.
Vzhledem ke zlepSeni klinického stavu nemocného
a snizeni nutnosti ob&hové podpory vazopresory bylo
nasledné ptistoupeno k provedeni stabilizace hrudni
stény. Byla provedena rekonstrukce hrudni stény s vice-
Cetnymi tFistivymi dislokovanymi segmentalnimi frak-
turami Zeber, stabilizace 5.—9. zebra pomoci sedmi dlah
Medin® a na zavér operace byly zavedeny 2 hrudni dré-
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Obr. 3. Ruptura sleziny.
Fig. 3. Splenic rupture.

Loae

Obr. 4. Stav po stabilizaci hrudni stény vievo.
Fig. 4. Status post left chest wall stabilization.
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ny, Redontv drén byl vlozen pod svaly k hrudni sténé.
Nemocny byl pfedan po opera¢nim vykonu na Kliniku
anestezie, resuscitace a intenzivni mediciny k intenziv-
ni monitoraci a terapii. S odstupem 6 hodin bylo prove-
deno kontrolni CT bficha a hrudniku, kde nebylo popsa-
no vyznamné mnozstvi volné tekutiny v duting bfisni ¢i
hematom. V oblasti descendetni aorty se hematomy ne-
zvétsovaly. Pribéh hospitalizace byl nadale bez kompli-
kaci a pacient po zlepSeni stavu, postupné vertikalizaci
a intenzivni dechové rehabilitaci byl pacient pielozen
v dobrém klinickém stavu do spadové nemocnice.

DISKUSE

Splenektomie transdiafragmaticky je v literatufe po-
psana u nejvétsiho souboru nemocnych operovanych
pro hematologickou malignitu Klimanskim, ktery se
svym tymem provedl 226 splenektomii. Retrospektivné
po vyhodnoceni vSech okolnosti a perioperac¢niho nale-
zu, byly provedené splenektomie skrze frenotomii hod-
noceny s men$im mnozstvim komplikaci ve srovnani
s transabdominalnim pfistupem (7).

Kanakis popsal ptipad nemocného s levostrannym
poranénim hrudniku po nehod¢, byla mu provedena
drenaz levého hemithoraxu, CT vySetfeni prokazalo
zvétSenou slezinu, kterd byla lacerovana 10. zebrem
vlevo. Byla mu provedena levostranna thorakotomie
a splenektomie pies frenotomii, pooperacni prub¢h byl
bezproblémovy (5).

Pti frenotomii by mél byt fez veden nejméné 2 cm
od centrum tendineum branice v pars costalis branice
se Setfenim nervoveé-cévniho (frenického) svazku. Inci-
ze velikosti 8§ cm by méla zajistit dostatecny piistup pro
moznost revize horni ¢asti dutiny bfisni. Pii incizi vede-
né v oblasti pars lumbalis branice je tato velikost dosta-
¢ujici 1 pro moznost revize retroperitonea pii nadoro-
vém postizeni ledvin a nadledvin (8, 9).

V literatufe je také transthorakalni ptistup skrze fre-
notomii vpravo popsan pii operacnim feseni metastaz
v oblasti jater, v segmentu VIII — tento je vyhodny hlav-
n¢ u nemocnych, kteti podstoupili nékolik bfisnich ope-
raci a je zde riziko viceCetnych srustt. Tento piistup je
vyhodny také u pacientli se sou¢asnym metastatickym
postizenim pravé plice. Pokud je pacient bez dalsi gene-
ralizace onemocnéni, spliiuje tento piistup onkologicka
kritéria stran kurativniho vykonu, zejména u nemoc-
nych s kolorektalnim karcinomem (2, 4).

Videothorakospicka transdiafragmaticka splenekto-
mie nebyla dosud v literatufe popsana, ale v literatuie
jsme nalezli kazuistiku, kdy pii zjisténé ruptute branice
byla soucasné provedena sutura lacerace sleziny (6).

Transthorakalni pfistup k oSetfeni poranéni sleziny
skrze frenotomii by nemél byt uzivan standardné, lze
ale vyselektovat skupinu nemocnych pfi soucasném po-
ranéni hrudniku a poranéni organd v horni ¢asti dutiny
brisni, u kterych mizeme tento operacni piistup dopo-
rucit.

Z nasi kazuistiky vyplyva, ze i u potvrzeného hemo-
thoraxu nemusi byt zdrojem krvaceni pouze nitrohrudni
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organ, ale i poranéni organt dutiny bfisni, a to nejcaste-
ji sleziny. Splenektomie provedena cestou posterolaral-
ni thoraktomie transdiafragmaticky neni bézny operac-
ni vykon, ale za uréitych podminek jej Ize provést
rychle, s pomérné presnou anatomickou orientaci a ve-
lice dobrym piistupem k podvazu zasobujicich cév sle-
ziny s minimalizaci rizika poranéni kaudy pankreatu.

ZAVER

S poranénim bfi$ni a hrudni dutiny se setkava chi-
rurg v kazdodenni praxi, Casna diagnéza téchto porané-
ni mize byt nékdy velmi obtizna, ale operacni feSeni
muze byt relativné snadné. Hrudni pfistup je bezpeéna
alternativa k revizi subdiafragmatické oblasti. Tento
ptistup by mél byt zvazovan ve vybranych piipadech
poranéni organt biisni dutiny, zejména pokud je pii-
tomno stejnostranné poranéni hrudniku.
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elektronicky. Zasilani je mozné prostiednictvim mailové adresy:
ivana.hanakova@fnkv.cz, achot@email.cz

Elektronické zaslani musi obsahovat tyto samostatné soubory:

« textovy soubor, ktery bude obsahovat: text vlastni prace, abstrakt (véetné
kli¢ovych slov), seznam literatury, text k obrazové dokumentaci (Cesky
a anglicky),

* obrazovou dokumentaci ve formatu TIF nebo JPG v tiskové kvalité,

« prohlaseni o pivodnosti prace a obrazové dokumentace podepsané autory
a jejich souhlas s publikaci,

¢ jméno a pfijmeni korespondujiciho (prvniho autora), kontaktni adresa,
e-mailova adresa, ¢islo telefonu (nebude publikovano),
Uprava: fadkovani dvé, velikost pisma 11 nebo 12, ¢islovani stranek.

Zaslané prace budou podrobeny oponentuie (recenznimu fizeni) z hlediska
obsahu i formy. Prace nespliujici kritéria ¢asopisu budou zaslany k ptepra-
covani, popiipadé zcela odmitnuty. O pfijeti ¢i odmitnuti prace bude autor
informovan. Pfijaté rukopisy redakce nevraci. V§echny prace, které maji uve-
denou dedikaci, anebo vznikly za podpory grantii, jsou zpoplatnény ¢astkou
ve vysi 8 000 K¢ + DPH. Poplatek se hradi pfed uvedenim prace do tisku,
kdy bude korespondujicimu autorovi zaslana faktura z nakladatelstvi Galén.
Redakce koresponduje vyhradné s prvnim resp. korespondujicim autorem.
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1. Lidder S, Masterson S, Grechenig C, Clement H, Génsslen A, Grechenig
S. The risk of neurovascular injury in minimally invasive plate osteo-
synthesis (MIPO) when using a distal tibia anterolateral plate: a cadaver
study. Acta Chir Orthop Traumatol Cech. 2014;81:313-316.

2. Schatzker J. Fractures of the distal femur revisited. Clin Orthop Relat Res.
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schuler SH (eds). The comprehensive treatment of the aging spine. Elsevier,
Philadelphia, 2011, pp 354-357.

Uvadgji se jména vSech autorti. Zkratky ¢asopistt museji odpovidat mezi-
narodné platnym zkratkdm. Je tieba si uvédomit, ze kazdy ¢asopis ma svoji
upravu literatury, kterou nelze mechanicky piejimat i pro ¢asopis Acta.

AW



292/ Acta Chir Orthop Traumatol Cech. 90, 2023, No. 4

INSTRUCTIONS FOR AUTHORS
POKYNY PRO AUTORY

Acta Chirurgiae orthopaedicae et Traumatologiae ¢echoslovaca - Instructions for Authors

The Editor takes under consideration for publication research papers in the
Czech, Slovak and English languages.

If the manuscript is submitted in the English language, the first/corresponding
author is fully responsible for language editing of the manuscript. By signing the
statement of originality, the author guarantees that the manuscript has been drafted,
and/or reviewed by a native speaker. The English language standard of these man-
uscripts will be reviewed by the Editorial Board and in case of non-compliance
with the English language usage/standard the manuscript will be removed from
further administration of the journal.

The Editor will also consider for publication conference reports, international
fellowship reports, book reviews, reports on activities performed by orthopaedic
societies and associations and other associations in related disciplines, articles
marking the jubilees of prominent figures in the disciplines as well as announce-
ments of upcoming conferences and symposiums. The manuscripts include original
scientific communications, namely: original papers, case reports, current concept
reviews and continuing education papers. Each of these forms of manuscripts has
its specific features and respective structure that shall be adhered to.

1. Original paper is an article in which the author presents his own findings
obtained through his own experimental or clinical study. The original paper is sub-
divided into the following sections: Introduction, Patients and Methods (Materials
and Methods), Results, Discussion, Conclusions, and Reference List. The paper
shall be accompanied by a structured abstract in the English language (see below).
a) Introduction provide a background to the investigated topic, or the reasons

why the author has decided to write the paper. It states the hypothesis to be
confirmed, or disproved.

b) Patients and Methods (Materials and Methods) section should provide basic
information on the essential characteristics of the studied group of patients, or,
in case of an experimental and/or theoretical study, also the material assessed
by the author. The description of the method shall provide a detailed description
of the procedure (e.g. indications, surgical technique, postoperative treatment),
and an integral part of this section is also the method of evaluation, i.e. what
the author assessed and how.

¢) Results. This part of the original paper shall contain the facts ascertained by
the study, including their statistical processing, i.e. answers to questions raised
in the introduction.

d) Discussion serves to analyse the achieved results and to compare them with
papers by other authors dealing with the same topic.

e) Conclusions sum up the significance of the study and state whether the objec-
tives articulated in the introduction were achieved, or whether the original hy-
pothesis was confirmed, or disproved.

Reference List (for more details see below).

The recommended size of the original paper is 10—12 pages of the manuscript
and 20 to 30 references (citations). The maximum number of authors is six.

2. Case Report is a scholarly communication consisting in the introduction,
description of the actual case or cases, discussion and reference list. It is accompa-
nied by an unstructured abstract in the English language (see the Abstracts and
summaries).

The recommended size of scientific papers of the Case Report type is a maxi-
mum 6 pages of the manuscript and 10 to 15 references (citations). The max-
imum number of authors is two authors from the department of the main au-
thor and one author from other departments.

3. Current Concepts Review is a paper drafted by an experienced and well-
known author on the given topic, namely upon request of the Editor-in-Chief.
The approach to the topic shall clearly express the personal opinion of the author.
The paper shall provide an overview of the current state-of-play of the given topic,
including controversial opinions. It includes a reference list. The summary is not
requested. The size of the Current Concepts Review should be 10-15 pages of the
manuscript, the reference list should not include more than 30 references (ci-
tations). The number of authors is one author, exceptionally one or two more co-
authors.

4. Continuing Education Paper (continuing education, current concept). Papers
of this type will be published upon request of the Editor-in-Chief. Upon agreement
with the author, they should contain a comprehensive overview of the main topic
in orthopaedics or traumatology, including the development in the respective area,
the current situation, and the latest trends. The reference list shall contain not only
the literature cited in the text, but also the recommended literature. No photographs
will be included in the paper, only diagrams will be published. A summary is not
requested. The paper should not exceed 10 pages of the manuscript.

The main body of the paper starts with a separate page with the title, names of
the authors, their affiliations, and the names of the heads of the institutions (the
names of the heads of the institutions will not be published). The following pages
will contain the actual body of the paper, namely in line with the aforementioned
structure. In PCs, double spacing should be used, with margins set at 2.5 cm, as
well as a good quality printer and 11- or 12-point font size. Page numbers should
be placed on the bottom right corner.

The captions to the figures, diagrams and charts shall be provided on a separate
page, both in the Czech and English languages (in case of a paper in the English
language, the texts can be provided in English only).

COMPONENT PARTS OF THE PUBLISHED MANUSCRIPTS

1. Reference List. The reference list is provided on a separate page. The refer-
ences shall be arranged in the alphabetical order and numbered. These numbers
correspond with the numbers of in-text citations. Please ensure that the authors
cited in the text appear also in the reference list, and vice versa. The reference list
shall follow the standard reference style of the journal (an example of a refer-
ence list is attached at the end of the Instructions). At least 1/3 of cited papers
should be less than 5 years old. Citing recent domestic literature is expected.

2. Abstracts and Summaries. For each original paper, the so-called structured
abstract is required. It will be published in the English language only, but is shall
be submitted together with the manuscript in the Czech, Slovak or English language.
The translation will be provided for by the Editor, but can also be supplied by the
author. The abstract shall be divided into the following sections:

Purpose of the Study — it briefly describes the topic addressed by the research,
the purpose of the research, the hypothesis to be confirmed, and the concept ap-
plied.

Materials and Methods — it describes the studied group, how the subjects
were included in the study, or excluded therefrom. Characteristics and description
of the method used in the research, evaluation methods, description of the surgical
procedure.

Results — achieved results, including numerical values.

Discussion — comparison of results with the conclusions and results of other
cited authors.

Conclusions — conclusions of the author arrived at based on the submitted re-
search, summary of the crucial points.

Key words — provide a maximum of ten keywords as stated in the Index
Medicus.

Any references to figures and tables should be avoided in the abstract and the
abstract should be between 300 and 500 words in length.

For case reports, the unstructured summary of 20 lines will be published in
the English language only. For current concepts reviews and continuing education
papers neither an abstract, nor a summary is requested.

An abstract, or a summary shall be provided on a separate page, starting with
the title of the paper and the name of the author. The text in the Czech language
should be as simple, clear and unambiguous as possible (also with respect to its
subsequent translation into the English language).

3. Ilustrations. Illustrations shall always be original. The number of figures
should match the scope of the manuscript. In general, no illustrations from another
research published in a journal or in a publication can be used. Publishing of non-
original figures is possible only when they are redrawn and accompanied with the
text: “adapted from (the name of the author of the original figure)*. Reuse of
figures from other publications is possible only upon the consent of the copyright
holder — mostly the original author and the publisher (compliance with the Copyright
Act). Tables and charts shall also be supplied on a separate page and with captions,
or explanatory notes. Illustrations shall be provided in the electronic form or in
TIFF or JPG format with high resolution.

SUBMISSION OF MANUSCRIPTS

Manuscripts in the Czech, Slovak and English languages can be submitted to
the Editor. The first author shall be responsible for the language aspects of the
manuscript. The manuscripts are submitted only electronically to the following
e-mail addresses:

ivana.hanakova@fnkv.cz , achot@email.cz

Electronic submissions shall contain the following separate files:

« Text file containing the main body of the manuscript, the abstract (including
keywords), the reference list, and the captions to illustrations (in Czech and
English)

¢ [Illustrations in TIFF or JPG format in print quality,

« Statement of originality of the manuscript and illustrations signed by the authors,
and their consent to publication,

« Name and surname of the corresponding (first) author, full address, e-mail ad-
dress, telephone number (it will not be published)

Format: double spacing, 11- or 12-point font size, page numbering.

The submitted manuscripts will be peer-reviewed (assessed in a review process)
in terms of the quality of their content and form. The manuscripts not meeting the
criteria of the journal will be returned to the author for redrafting, or rejected. The
author will be notified of the acceptance or rejection of the manuscript. The
accepted manuscripts remain with the Editor. The fee in the amount of CZK 8,000
+ VAT shall be reimbursed for all the manuscripts with an acknowledgement in-
cluded or supported by grants. The fee shall be reimbursed before printing the
manuscript, namely through an invoice sent to the corresponding author by Galen
publishing house. All correspondence shall take place only between the Editor and
the first, or the corresponding author.

EXAMPLES OF REFERENCES
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. Lidder S, Masterson S, Grechenig C, Clement H, Génsslen A, Grechenig S. The
risk of neurovascular injury in minimally invasive plate osteosynthesis (MIPO)
when using a distal tibia anterolateral plate: a cadaver study. Acta Chir Orthop
Traumatol Cech. 2014;81:313-316.

. Schatzker J. Fractures of the distal femur revisited. Clin Orthop Relat Res.

1998;347:43-56.

‘Weber BG, Cech O. Pseudoarthrosen. Hans Huber, Bern, 1973.

Wood KB, Carrier CS. Assessment and avoiding complications in the scoliotic

elderly patient. In: Yue JJ, Guyer RD, Johnson JP, Khoo LT, Hochschuler SH

(eds). The comprehensive treatment of the aging spine. Elsevier, Philadelphia,

2011, pp 354-357.

Names of all the authors are listed. The abbreviations used for journal titles

shall comply with the international standard. Note that each journal has its own

formatting rules for the reference list that cannot be automatically applied also to
the Acta journal.
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