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MODERN APPROACHES TO THE TREATMENT OF
PNEUMOTHORAX

Abstract. Pneumothorax is a serious pathological condition accompanied by a
violation of negative pressure in the pleural cavity, which leads to partial or complete
collapse of the lung. The relevance of this problem is due to the high risk of developing
acute respiratory failure, especially in cases of tension pneumothorax or in the presence
of concomitant lung lesions. With an increase in the number of invasive procedures
and the frequency of recurrence of pneumothorax in young patients, there is a need to
Improve treatment approaches. The purpose of the study is to analyze modern literary
sources on methods of surgical treatment of various forms of pneumothorax. Materials
and methods - a review of scientific publications by keywords in the Scopus, PubMed
and Google Scholar databases, which do not exceed a 10-year publication period, was
carried out. Results. Modern guidelines emphasize the obsolescence of protocols,
which do not sufficiently take into account the possibilities of video-assisted
thoracoscopy (VATS), outpatient drainage and selective pleurodesis. The study by
Brown et al. showed that in uncomplicated primary spontaneous pneumothorax,
conservative treatment is effective, with complete lung expansion in 94% of patients.
In catamenial pneumothorax, the best results are obtained with VATS combined with
hormonal therapy, while no correction leads to recurrence in 50% of cases. VATS with
bullectomy and pleurodesis (mechanical or chemical) results in recurrence in only
5.3% of cases, compared with >30% after drainage alone. In 86% of young patients
without comorbidities, simple observation was sufficient for recovery without
drainage. In cases of secondary pneumothorax, especially in COPD, surgery is
associated with longer recovery and higher risks, but remains necessary for recurrent
episodes. In elderly patients, VATS has also been shown to be safer than thoracotomy
with proper preoperative evaluation. Newer approaches include outpatient techniques
(Heimlich maneuver drainage) that avoid hospitalization, as well as adapted strategies
for pregnant women with multidisciplinary involvement. Conclusions. Modern
treatment of pneumothorax is based on risk stratification, taking into account the
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clinical condition, type of lesion and individual characteristics of the patient. The trend
towards a minimally invasive, evidence-based and patient-centered approach is
confirmed by both research results and updated clinical guidelines.

Keywords: pneumothorax, pulmonary pathology, pleural cavity drainage,
thoracic surgery, modern treatment methods.

Illesuyk IOpiii I'puropoBuu a.men.H., npodecop kadenpu ornepaTuBHOT
XIpyprii Ta KJIiHIYHOI aHaToMli, BIHHUIbKHUI HALlIOHANLHUNA MEIUYHUIN YHIBEPCUTET
im. M. . [Tuporoea, m. Binnus, https://orcid.org/0000-0002-1069-9287.

Mitwk borpan OuekciioBuu PhD, acucrenT kadeapu Xipyprii Ta ypoJiorii,
Binnunpkuii HarioHanbHUNA MeauaHui yHiBepcuteT iM. M. . [Tuporosa, M. Binuuiis,

https://orcid.org/0000-0002-6115-1932

CYYACHI IIAXO0AHN A0 JIKYBAHHA TIHEBMOTOPAKCY

AHoTauis. [THeBMOTOpaKc — 11e cepiio3HMI MaTOJIOTTYHUHN CTaH, 10 CYIPOBO/I-
KY€ETbCSI TIOPYIICHHSIM HETaTHBHOTO THUCKY B TUIEBPAJbHINA MOPOKHUHI, 10 TPU3BO-
JTUTH JI0O YaCTKOBOT'O a0O0 IOBHOI'O KOJIAIICY JIeTeHi. AKTYaJIbHICTh M€l mpoOiemMu
3yYMOBJICHA BUCOKUM PU3UKOM PO3BHUTKY FOCTPOI TUXAIBHOI HEIOCTATHOCT1, 0COOIMBO
y BUIAJKaX HAIPY>KEHOTO IMMHEBMOTOpAaKCy abo0 3a HAsSBHOCTI CYNYyTHIX YpakKeHb
JereHb. 31 30UIbIICHHAM KIJIBKOCTI 1HBa3MBHUX MPOLEAYp Ta YACTOTH DPEIUIUBIB
MTHEBMOTOPAKCY Y MOJIOAMX MAIIEHTIB BUHUKAE MOTPeOa B yAOCKOHAJICHHI MAXOMIIB JI0
JTiKyBaHHS. MeTOw0 JOCHIIPKEHHSI € aHall3 CyYaCHHUX JITEPATYpPHUX JKEpea 010
METOJIIB XIPYpriuHOIO JIIKyBaHHS pI3HUX (opM MHEBMOTOpakcy. Marepianu Ta
METOJY — MPOBEJACHO OIS HAyKOBUX IMyOJiKaIliil 3a KJIOUOBUMH CJIOBaMHU B 0azax
nanux Scopus, PubMed ta Google Scholar, siki He nepeBuiiyots 10-piuHoro nepioay
nyoumikamii. Pesynpratun. CydacHi pekOMeHaallli MiAKPECTIOTh 3acTapulicTh
IPOTOKOMIB, SIKI HEIOCTaTHRO BPaXOBYIOTb MOXMJIMBOCTI  BI1JI€0ACHCTOBAHOI
topakockomnii (BATC), amOynaTopHOTO ApEeHYBaHHSA Ta CEJIEKTUBHOTO IUIEBPOE3Y.
HocnimxenHss bpayHa Ta 1H. ToKaszajio, MO MPU HEYCKIAAHECHOMY MEPBUHHOMY
CIIOHTAHHOMY ITHEBMOTOPAKCI KOHCEPBATHUBHE JIIKyBaHHA € €()EKTUBHUM, 3 IMOBHUM
po3mpeHHsM Jeredb y 94% marientiB. Ilpu karameHianbHOMY MTHEBMOTOpPAKCI
HaWKpamy pe3yJabTaTd OTpuUMyIOTh 3a gonomororo BATC 'y mnoemnanHi 3
TOPMOHAJIBHOIO TEPAIli€l0, TO/1 SIK BIICYTHICTh KOPEKIIil NPU3BOAUTH 10 PELUAUBY Y
50% Bumnagki. BATC 3 OynexTomiero Ta mIeBpo1e30M (MEXaHIYHUM a00 XIMIYHHM)
MPU3BOAUTE 10 peuuauBy juiie y 5,3% Bunaakis, mopiBHSIHO 3 >30% micas nuiie
npeHyBaHHs. Y 86% MONOIMX TAall€HTIB 0€3 CYIMyTHIX 3aXBOPIOBaHb IMPOCTOTO
CIIOCTEpEeKEHHs OyJ0 JOCTaTHhO MJIA OJyKaHHA Oe3 JpeHyBaHHS. Y BHUIIQJIKax
BTOPUHHOI'O THEBMOTOPAKCY, 0cobnBo npu XO3JI, Xipypriude BTpy4yaHHs OB's13aHe
3 TPUBAJIIINM OJy>KaHHSIM Ta BUIIUMH PU3HKAMU, aJI€ 3AJIUIIAETHCS HEOOX1THUM TIPU
peuuIuByrYuX emnizonax. Y miTHix mamieHTiB BATC Takox BusBuiacs 0€3ne4HiIoro,

2302



https://orcid.org/0000-0002-1069-9287

Kypnan «[lepcnieKkTHBU Ta iHHOBALil HAYKU»
(Cepis «Ilemarorika», Cepis «Ilcuxoiorisi», Cepist «MeauuHa»)
Ne 10(56) 2025

HIK TOPAaKOTOMIsl, 32 YMOBU HAJICKHOI Iepeonepaliiioi ominku. Hosimi miaxoau
BKJIFOYAIOTh aMOYJIaTOpHI METOIU (IpeHax 3a ManeBpoM [ 'eitmitixa), o 103BOISIOTH
YHUKHYTH FOCIITaIi3a1lli, a TAKOX aJanTOBaH1 CTPATEeTii AJi BariTHUX KIHOK 3 y4acTIO
pi3Hux cremianictiB. BucHoBku. CyyacHe JiKyBaHHSI THEBMOTOPAKCY 0a3yeThCs Ha
cTparudikaiii pu3uKy 3 ypaxyBaHHSIM KJIIHIYHOTO CTaHy, TUIy YPaKCHHS Ta 1HJIUBI-
TyallbHUX OCOOMMBOCTEH marieHTa. TeHIEHIlIs 10 MaJIOiHBa3UBHOTO, 3aCHOBAHOTO HA
JI0Ka3ax Ta OPIEHTOBAHOTO Ha MalliEHTa MIATBEPKEHA SIK pe3yJibTaTaMU JTOCT1IKECHb,
TaK 1 OHOBJICHUMU KJIIHIYHUMHU PEKOMEHAAIlISIMH. .

Kuro4oBi ciioBa: mHEBMOTOpAKC, JIEr€HEBa MaTOJIOT1s, APEHYBaHHS TUIEBPAIIb-
HOT TOPOYKHUHHM, TOPaKaJIbHA X1pyprisl, CydacHI METOIH JIIKyBaHHS.

Statement of the problem. Pulmonary air leaks which occur while breathing
can cause the lung to collapse, a condition known as pneumothorax (PTX), due to
negative pressure being disrupted. Its clinical importance is because of its course
towards respiratory failure within a short period of time, particularly with tension PTX
or in the presence of concomitant lung lesions [1]. Spontaneous, traumatic and
latrogenic are the 3 primary categories of pneuomothorax. Spontaneous, in turn is
categorixed to primary — when its appears in patients with normal anatomy of lungs
and secondary — if there are abnormalities of the structure of lung [2]. The pathogenesis
of pneumothorax is broad: it ranges from rupture of subpleural bullae that commonly
causes primary spontaneous pneumothorax to traumatic chest injury or complication
during invasive procedure, especially central venous catheterization, lung biopsy and
mechanical ventilation [2]. Anatomic or physiological conditions, such as towering
stature, slenderness and smoking were found to be associated with a significant
predisposition of PSP, which is more pronounced in young male patients [3].

From an epidemiological standpoint, the incidence of primary spontaneous
pneumothorax is 17-24 cases per 100,000 males and 1-6 cases per 100,000 females
annually [4]. In Germany, for the period 2011-2015, a frequency of 8.7 cases per
100,000 inhabitants was found with a male predominance (more than 80% of all cases)
[5]. In some other countries, like Iran approximately 70% of cases of pneumothorax
have been reported to be primary spontaneous with the mean age around 30 years [6].

A 12-year national cohort study conducted in South Korea revealed an annual
incidence of 14.6/100,000, and men were predisposed to spontaneous pneumothorax
three times more than women [2]. The recurrence rate in this group of patients is up to
32% in the first year [7]. A British report covering a period of 48 years from 1968 to
2016 showed that the incidence was relatively constant and trending toward an increase
in the past decade among inpatients, mainly elderly patients [8]. These overall
epidemiological data are endorsed by UpToDate, which describes an escalating
incidence of iatrogenic pneumothorax that can be ascribed to the growing number of
invasive procedures in modern medicine [9].

Verified population-based studies, especially that of Denmark, have
demonstrated a primary spontaneous pneumothorax incidence of 12.3 per 100,000
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individuals with the risk expected to be even higher in smokers and those with family
history positivity [10, 11]. Therefore, pneumothorax is still a critical disease variety
not only with its multifactorial characteristics and evident gender as well as age
specificity but also requires better methods in clinical study and treatment.

The purpose of the article — to perform an analysis of literary sources relating
to contemporary approaches to the surgical treatment of various types of pneumothorax.

Research objects and methods. An analysis of literary sources obtained by
searching for keywords was performed. The scientometric databases Scopus, PubMed,
and Google Academy were used to search for publications. The keywords used for the
search included: pneumothorax, pulmonary pathology, pleural cavity drainage,
thoracic surgery, modern treatment methods, types of pneumothorax. Only
publications no older than 10 years were taken for review.

Presentation of the main material.

Research results and their discussion. The necessity for such guidelines to be
revised within the current setting of thoracic surgery is discussed. Hallifax and Janssen
stress that the updated guidelines are for the most part out of date and certain essential
aspects of care do not reflect new technical possibilities as well clinical attitude.
Especially the introduction of VATS, ambulant drainage and selective pleurodesis is
not yet adequately implemented in protocols. According to the authors, taking into
account the growing rate of outpatient case load and patient preference for minimally
invasive treatment options it is increasingly important to stratify patients according to
clinical risk and not just according to size of pneumothorax [12].

The study by Brown et al. at one of the largest in assessing conservative
management. In a randomized controlled trial, it has been demonstrated that primary
spontaneous pneumothorax patients with no respiratory failure do not need drainage.
In the conservative group, lung expansion was complete in 94 per cent of patients and
the recurrence rate of pneumothorax did not differ from that of the surgical group. This
paves the way for a less aggressive strategy in young patients with uncomplicated
infection [13].

The rare catamenial pneumothorax is an interesting and significant subgroup. In
a systematic review, Gil and Tulandi have proved that the best outcomes are obtained
with a combinatory approach of surgical treatment and hormonal therapy. Without
correction of gynecological hormonal background, the frequency of relapses is 50%.
VATS examination of the right-sided diaphragm in women of reproductive age is
mandatory, as this is where holes as a result of endometriosis are most commonly found
[14].

The optimal therapy for primary spontaneous pneumothorax is VATS with
bullectomy and mechanical or chemical pleurodesis, as indicated by the meta-analysis
of Muhetaer et al. After this 5.3% recurrence occurs versus a >30% rate after isolated
drainage. Moreover, it has less postoperative complications and shorter hospital stay.
This supports the advantages of minimally invasive surgery compared with
conventional surgery [15].
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Meanwhile the obser-vation and regular monitoring along with determination of
patient complaints were effective in uncomplicated primary pneumotorax as well
(Balta, Kuzucuoglu). 86% of patients in their study experienced full recovery without
drainage. This is particularly crucial in young patients without comorbidities who want
to evade hospitalisation or surgery. So still today, in some cases it is feasible to prevent
Invasive treatment [16].

Secondary spontaneous pneumothorax, however, has a different situation.
Ichinose et al. demonstrated that the outcome of surgical management in comorbid lung
disease (e.g., COPD) is less favorable. They have higher return rates and longer
rehabilitation time after surgery. In these patients the balance of risk and benefit for
surgery should be considered in a careful manner, not delay surgery if needed [17].

In the German S3-Guideline, therapy levels were differentiated by clinical
entities of pneumothorax. Drainage should be considered in cases of hemodynamic
instability, high volume collapse and recurrence. VATS is the procedure of choice for
recurrent pneumothorax, bullous disease or tension variety. The authors also point out
the superiority of mechanical pleurodesis compared with chemical pleurodesis in terms
of durability [18].

The meta-analysis of Sudduth and coworkers affirms that the lowest recurrence
rate (3-6%) is achieved by a combination with bullectomy but also mechanical
abrasion or talc pleurodesis. In this situation, there is no increase in complication rate
or length of hospital stay. Electrocoagulation alone, without pleuroplasty factored in,
has higher recurrence rates. This implies the effectiveness of combining treatments
even at a first line setting [19].

Igai et al. reviewed outcomes of VATS in elderly patients with secondary
pneumothorax. Despite a relatively higher rate of complications with surgery in this
group (up to 21%), the overall functional result of these patients is good following
adequate preoperative planning. Respiratory function, comorbidities, and nutritional
state need to be evaluated in the elderly. VATS is much better tolerated than
thoracotomy in these situations [20].

Olesen et al., in a randomized trial, compared surgery and drainage to treat
primary spontaneous pneumothorax. The recurrence rate after surgery was 8.1% and
after drainage was 24.2%. Nevertheless, surgery was correlated with increases in LOS
and costs suggesting the necessity of a tailored treatment decision [21].

In catamenial pneumothorax, Ichiki et al. advise that the diaphragm be inspected
during VATS and, if any defect is found, to suture. Excision of pleural endometriosis
nodules is also recommended. Without correction of these abnormalities, relapse is
virtually inevitable within 1 year. These women need additional gynecological
surveillance [22].

Pathak et al further note that if a diaphragmatic defect is identified, mesh repair
or resection of the involved tissue may be indicated. Eighty-eight percent of women
without repair suffered a recurrence. Consequently, most of us now believe that the
diaphragmatic element in catamenial pneumothoraxes can no longer be overlooked.
Complete eradication of it is crucial for the treatment [23].
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Novel pneumothorax therapy options by use of outpatient techniques. Harnedy
et al. point to the safety of using small-boari type drainage catheters with a Heimlich
valve in the mild cases. This enables patients to circumvent hospitalization and
meanwhile manage the resorption of air. These types of technologies may have an
Important impact on the future treatment of primary pneumothoraces [24].

It is a delicate condition: pneumothorax during pregnancy. Agrafiotis et al.
suggest that surgery should not be performed in the first trimester, but that VATS is a
feasible option in the second and third trimesters if indicated. Patient management
needs to be interdisciplinary — obstetricians, thoracic surgeons and anesthesiologists.
Gestational protocols should also be adaptable, considering fetal safety [25].

At last, the recent French clinical recommendations SPLF/SFAR provide
updated risk stratification of primary pneumothorax. They acknowledge the benefit of
ambulatory drainage, discard systematic pleurodesis after initial episode and suggest
VATS in case of recurrent pneumothorax. It is also mentioned that the indication for
treatment has to be clinical stability and not only percentage of collapse. This suggests
move toward the evidence-based and more patient-friendly approach in treatment of
pneumothorax [26].

Conclusions. At present, pneumothorax management follows the paradigm of
clinical risk stratification, rather than anatomical collapse volume. It has been
demonstrated that conservative treatment is effective in primary spontaneous
pneumothorax not accompanied with respiratory failure and that surgery is indicated
for the recurrence form, secondary type or catamenial type. Video-assisted
thoracoscopy (VATS) with bullectomy and pleurodesis is associated with the lowest
recurrence rate, as well a short hospital stay and less complications. However, in other
cases — pregnancy and young patients who have no related diseases — inpatient
individualized approaches are suitable. In recent guidelines the trend to less aggressive,
evidence-based and patient-centred pneumothorax therapy is reflected.
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