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ABSTRACT

OBJECTIVE: Spontaneous pneumothorax occurs most frequentlyoumng active patients. Published
guidelines do not all agree about its initial maeragnt; most patients are hospitalised and treatdd clest

tube. This prospective multicentric cohort studyswasigned to assess the potential of ambulatonageament.

METHODS: We included all consecutive patients with large mipoeous primary (PSP) and secondary
pneumothoraces (SSP) presenting at the Lorienté \dihd Rennes hospitals between December 2013uénd J

2016. They were treated with a small-bore pigtaitheter and one-way valve and managed as outmatient
following a specific protocol. When this failed, tigants were hospitalised on day 4 for suction andjisal

pleurodesis was envisaged on day 6. Patients w#osved-up for one-year to assess relapse.

RESULTS: Of the 148 patients included (129 PSP, 19 SSP), (B224%) were managed exclusively as
outpatient with success in 886 of PSP and 68% of SSP patients. There were few complicatioBsvdso-
vagal episodes and 3 minor bleedings. The onergearrence rates were 336 for PSP and 58% for SSP (p=

0114 Hazard Ratio =M38; IC95% [(249-1161]).

CONCLUSION: These results are consistent with our previous ystadd confirm that this exclusive
ambulatory management of spontaneous pneumothataodse successfully implemented in new centres avit

high success rate and few complications.



INTRODUCTION

Pneumothorax is an abnormal irruption of air ifte pleural cavity leading to partial or completdagmse of the
underlying lung. Pneumothoraces can be either apeous, traumatic or iatrogenic. Primary spontaseou
pneumothaces (PSP) occur in patients who have awarkmunderlying lung disease, while those occurasga
complication of a known or suspected lung diseasesacondary spontaneous pneumothoraces (SSP). The
incidence of PSPs in healthy young adults i§2®0,000 inhabitants and is more likely to occumen than in

women (ratio: 3/1}:2

Although spontaneous pneumothoraces are common gamerally benign, the definitions of large
pneumothoraces and their initial management diffee British Thoracic Society (BTS) and Belgian igoc of
Pneumology recommend needle aspiration (NA) assa step, followed by the insertion of chest tub&IA
fails®4, whereas the American College of Chest Physici&@CP) recommends using small bore pleural
catheters. The European respiratory society (ERS) recentlyad a statement recommending NA for the initial
management of spontaneous pneumothoraces and aompul@anagement if possible, while pointing out the
high failure rate of aspiration alone (25 - 50%4)Jowever, there is little reliable published eviderto help
select the best initial management for these patiers highlighted by MaskellAmbulatory management with
pigtail catheters is possible. Marquette’s teantiedrout a pilot stud/using small bore catheters and later, in
2014, published a study of 48 patient in which emreated with a small bore pigtail catheter eated to a
one-way valve and managed as outpatients with @ goocess rate and few complicati®#sOur Lorient
hospital team published a monocentric retrospecttuey in the same year on 132 patients with PSBSR,

78% of whom were exclusively ambulatory mana$ed.

The present multicentric study is a prospectiveessm®ent of our management of a cohort of patientts w
spontaneous pneumothorax. We implemented the ltardeapital management protocol in the Emergency and
Pulmonology departments at Rennes and Vitré. Oyectibes were to verify the success rate of exchisi
ambulatory management of PSP and SSP in otheresefitrain outcome), to evaluate the safety of thieetar

insertion procedure, analgesic consumption, anemieeyear recurrence rate (secondary outcomes).

MATERIALSAND METHODS

Patients



We included all consecutive patients presentindp witarge primary or secondary pneumothorax, agegears
or more between December 2013 and July 2016 ancagte®d to participate. These patients were tréattok
Emergency Departments of Rennes University Hospitatient Hospital, or Vitré Hospital. Traumatic dan
iatrogenic pneumothoraces were excluded. Signextrimdd consent was obtained from the older patignts8
years) and signed informed consent from the pamhy®unger ones. The study was approved by then&en

Hospital Ethics Committee (n°14.08).

Large pneumothoraces were defined according to A@@eria (distance from apex to cupola >3 cm) diSB
criteria (presence of a visible rim of air >2 cntvbeen the lung margin and the chest willPneumothoraces
were diagnosed by the physician in charge, who edsablished indication of the drainage. Both ahiépisodes
and recurrences were included, even if they hadiquely been treated by chest tube drainage. Secgnd
pneumothorax was defined as occurring in patients tnown or suspected lung disease. Lung disease w

suspected if the patient was over 50 years oldsasmoker ¥10 pack-year}:*?

Study design

Spontaneous pneumothoraces have been routinelygeanasing small bore pigtail catheter at the Ldrien
Hospital since 200% Catheters are inserted by one of the hospitalirespy physicians and the patients are
followed-up as outpatients by hospital respiratohysicians from Lorient, as set out in the protaéagure 1).
This protocol is now used routinely in the Renrssde 2011) and Vitré hospitals (since 2012) (imm@atation

centers).

Patients treated in the Emergency Departments rméeor Vitré hospitals had their small bore pigtatheters
inserted by an emergency physician. They were M@tbup by respiratory physicians based in the Renne

Hospital out-patients clinic.

The pigtail catheters @-French; Cook®, Bloomington, IN) were positioneddar local anesthetic (1%
lidocaine) and aseptic conditions in the seconthid intercostal space in the midclavicular IieCatheters

were never placed axillarilly as this increasedrtble of dislodging it with everyday movements aveeating.

The proper placement of the catheter in the plespate and the permeability of the system werekeieby
aspiration (bubbles in the lidocaine syringe). Ththeter was then fitted to a one-way mini-Heimbelve (C-
CASP-A6ford; Cook®, Bloomington, IN). The catheteas secured in place with a polyurethane transparen

adhesive dressing and a pillow of folded sterilazgawas placed under the catheter to prevent lgnffigure



1)%** Complete aspiration through the catheter was mofopmed before the patient was discharged. The
movements of the one-way valve associated withtbirgg were generally enough to confirm the correct
placement of the catheter but its position was elsxked by a chest X-ray if the physician in ckasg desired.
Patients were discharged on day 0 unless the se@amditions were not met, again, at the discretid the
physiciarl, at which time they were given information and cfie advice. All patients were assessed by
respiratory physician every two working days agatients. They underwent a clinical examination eaitheter
aspiration each time; pain, analgesic consumptéomd complications were noted. Success was defised a
complete or nearly complete lung re-expansion (@lery small rim of apical air) on the chest X-fagfore

catheter withdrawdt>**

Patients were contacted by phone, text messagenwile3, 6, 9 and 12 months after inclusion andedsk

another pneumothorax confirmed by chest X-ray laioed and the date of relapse.

Data analysis

The patient characteristics at inclusion are dbsdrifirst. Means and standard deviations (SD) adiams and
extreme values are reported for quantitative végmkbnd the number and percentage of categoricables.
Complications by centre were compared with Chi-sgdi®r Fischer Exact tests, when appropriate.
Recurrence-free survival was calculated from the d&inclusion to the exact date of relapse ordae of last
contact (3, 6, 9 and 12 months). Kaplan-Meier csirveere used to describe recurrence-free survivdl an
compare recurrence rates in the PSP and SSP groaps.were analysed using Cox proportional hazards
univariate and multivariate models. In the multigsée models, age, smoking history, body mass ir(@dl)
and gender were used as adjustment variablesnBatidno were lost to follow-up were censored, aatiepts
who underwent bilateral pleurodesis after inclusieere excluded from this analysis. All analysesenmdone

with SAS® (version &) and tested in bilateral formulation, with a istital significance set at 5% (alpha error

= 005).

RESULTS

Population characteristics

We included 148 consecutive patients with largentgoeeous pneumothoraces (Lorient N=66, Rennes N=59,
Vitré N= 23), 129 were PSP and 19 were SSP. Thepdifents with an SSP included 13 with a known

underlying lung disease (lung cancer n=2, COPD/gisgima n=11) and 6 with a suspected secondary
pneumothorax. Their mean age was 31 years (SD ¥ahgje:16-81), 76% were smokers or former smokers

(mean: 118 pack-year; range:®-50 pack-year) (Table 1). One patient with SSRi diering follow-up from



sepsis due to bullae infection not related to tlemagement of his pneumothorax; there were no olib&ths by

the end of the one-year follow-up.

Main outcome

Of the 148 patients, 122 (B®b, [95%CI = 763% to 886%]) were managed exclusively as outpatients with
success on days 2 (n=61), 4 (n=60) or 6 (1). Thbudatory success rate for patients with PSP was5%4
(n=109)[95%CI = 782-9073% and 6&8% (n=13)[95%CI = 473-893%)]. One patient could not be admitted
on day 4 but his lung was fully re-expanded on Bapis catheter was removed without hospital adioiss
Some patients were hospitalized on day 0 and digelaearly for personal convenience (eg: one 16-gieh
was hospitalized for one night because his motbeldconly collect him from the hospital the nextnmiog). In
total 26 (173%) patients were hospitalised, either initiallyoor day 4, following the protocol (Figure 2). Among

SSP, 13 were successfully managed exclusively gatent

The mean time in hospital wagl&days (1-21 days). The overall success rates i dmcluding patients who
were briefly hospitalised) at the three hospitals ot differ significantly — Lorient (initial cerg): 878%,

Rennes and Vitré (implementation centres)68G

Secondary outcomes

Complications

There were thirteen vaso-vagal episodes duringetathnstallation and three minor parietal hemawthat did
not require surgery or transfusion, and none becafeeted. Similarly, no pigtail catheter becaméated
during this study. None of these complicationsueficed patient management. The rates of complicatibthe
three centres did not differ significantly; eighhso-vagal episodes and one haemorrhage at Loii@til(

centre) and five two at Rennes / Vitré (implementation centres).

Analgesics were frequently used; most patient§l@®) were given a step 1 analgesici82%8 were given step 2
treatment (tramadol or codeine plus acetaminophad)93% were given step 3 analgesics (immediate-release

morphine sulfate). No injectable analgesics wesgllis outpatients.

Recurrence-rate

The overall recurrence rate wad®% after follow-up for one year (Figure 3). Eiglatients were lost to follow-
up and censored at the last contact date, andifiderwent bilateral pleurodesis after the pneumaththat led

to their inclusion in our study and were excludeshf this analysis. The rates of recurrence in {8E F331%)



and SSP (5B%) patients one-year post-intervention were ngiicantly different (p= @14; Hazard Ratio =

0338; IC95% [R49-1161]).

DISCUSSION

The success rate of this large prospective studyexaflusive ambulatory management of spontaneous
pneumothoraces using pigtail catheters and one-valyes was 82% for all pneumothoraces. It was

accompanied by few complications and no severeradwent.

These data are consistent with our previous re¢asg monocentric studyin which the success rate was 78%
for those managed exclusively as outpatients. Tdreyalso consistent with those quoted in a faidgent

systematic review’

Our previous study was criticised for its retrogpec design* The findings of the present prospective
multicentric study confirm those results and albovs that this pigtail-catheter management protazoi be
implemented in other centres. Although most of théheters were inserted by emergency physicianbeat
Rennes and Vitré hospitals the frequency of corapiis was similar to that encountered at the Inbri@spital
where the protocol has been used for over ten years

The one-year recurrence rate wag63, similar to published findings (17-49%), inclndia recent meta-
analysis that demonstrated a 32% PSP recurrere&®rat'’We choose to manage as outpatient both PSP and
SSP to reproduce our previous result and to shaw tthis procedure is safe for both types of patient
Eventhough the recurrence rate seems higher am8Rgp&tients, the management of the initial epistubeild

not be different in our opinion.

The low complication rate is consistent with thedfings of most published studies. The proceduresgiise to
few complications even when larger chest tubesuaee®?° Scars are almost invisible a few weeks after the
catheter has been removed (unpublished data). TitishBand Belgian guidelinesso propose needle aspiration
(NA) as first-step treatment of PSPas several studies have shown this technique &ffbetive>*? A recent
prospective randomised study that compared NA &edtdube drainage (CTD) reported that patientteaceby

NA stayed for significantly less time in hospitAHowever, in this study, 31% of the NA were hodjztal after

up to 3 NA drainage attempts whereas our patiert® Wwnmediately discharged after insertion of tigtgil
catheter and a single chest X-ray was occasionaid to check catheter placement. NA and CTD were

compared in two recent meta-analy$&4.Both studies acknowledged that NA is associateH aishorter stay



in hospital but the Cochrane analysis concludes @@ had a higher immediate success rate, althdlogte
was little supporting evidence. Walker and Maskgelint out in their editorial that, while NA is assated with
fewer bed days and adverse events, it has anl initieof failure rate of 509> We believe that the use of pigtail
catheters has features that make it more desithhteeither chest tube or NA: a high success satdulatory
management and a low complication rate. This wss tile conclusion reached by another recent metiysis
that compared pigtail catheters and large-boret¢hbes?®

As underlined by Vuillard et al., a longer symptomset seems to be associated with higher succes®fra
NA.?’Unfortunately, this information was not recordedidg the study. It could be an interesting datagrider

to guide physicians chosing the right techniquettierright patient.

An Australian multicenter randomized controlledatrévaluated conservative and invasive managenféPSB

at first presentatioff This trial provides modest evidence that consareahanagement of primary spontaneous
pneumothorax was noninferior to interventional ngmaent, further studies are needed to assess this

management, the main concern with this approacdiglpmtients safety.

Patients are being randomly assigned to either reaen or needle aspiration and chest drain ifmert
However, while observation alone is an interestipgroach, ambulatory management with a pigtailetathis
reassuring for both patient and physician as tleevealy valve prevents tension pneumothorax.

First-line pleurodesis for the initial managemehspontaneous pneumothoraces has also been st@hedet
al. proposed using minocycline pleurodesis after stngdpiration and drainage for the first episod®$P to
reduce the rate of recurrenideHowever, a prolonged length of stay (mean: 41 $oim an emergency
department is too long and this procedure is vaipfpl (mean score of 8/10 on visual analog scalgye do
not know if this technique is still in use.

Another option is first line surgery. A recent rantised trial compared surgery and CTD for treaB&P>° The
authors concluded that first line surgery is ar@fie treatment with a significantly lower recurce rate than
CTD. This positive outcome is not surprising, butgery is invasive and painful and has side effdbtst were
not studied. Moreover, it implies treating surdiggdatients who would never present with a secopidasle
even without surgery, ie: &P of our patients. First line surgery could besiiasting if we could reliably
identify patients likely to suffer a recurrence.

Our study has some limitations. First, the lack afcontrol group. The management of spontaneous
pneumothoraces can and should be ambulatory whepessible, the efficiency and safety small borineters
with a one-way valve needed to be assessed befaferf study comparing this method with NA. Second,
treated relatively few cases of SSP, which makeffficult to draw conclusions for these patientsgite the

fact that all cases of pneumothorax were managed) ilse same protocol in our centres. Only a fetiepts



were lost to follow-up (B1%; n = 8). Perhaps our protocol may be difficalirhplement in other centres since
some health-care systems might not have the res®ueoc monitor these patients so closely or to doatd
Emergency and Pulmonology departméfitilevertheless, our demonstration of the successxofusive
ambulatory management should motivate physiciatsytio.

To conclude, we have shown that exclusive ambujatnanagement of spontaneous pneumothoraces with
pigtail catheters and a one-way valve is efficientl safe, with a low rate of hospitalisation andmwease in
one-year recurrence. Lastly the protocol can bdedmpnted in other centres and emergency departméthts
similar results. Further randomised studies comameedle aspiration and pigtail catheters coultp he

determine which technique provides the best patiattome.
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Table 1: main patient characteristics

12

Variables All pneumothoraces PSP SSP
(N=148) (N=129) (N=19)
Age (years) 31.0 (13) 27.3(8.3) 56.6 (9.6)
mean (SD)
Male 110 (74.3) 97 (75.2) 13 (68.4)
N (%)
Smokers 113 (76.3) 95 (73.6) 18 (94.7)
N (%)
Smoking history (pack- 11.8 (11.6) 7.8 (6.9) 31.5(9.3)
years)
mean (SD)
Body massindex (kg.m" 20.8 (2.3) 20.4 (2.1) 23.4 (2.3)
Amean (SD)
Previous pneumothor ax 22 (14.9) 18 (13.9) 4(21.1)
N (%)
Right-side pneumothor ax 101 (68.2) 90 (69.8) 11 (57.9)
N (%)
PSP =Primary spontaneous pneumothorax;
SSP = Secondary spontaneous pneumothorax;
SD = standard deviation
Table 2: Successratesfor different types of pneumothor ax
Day of success Day 2 Day 4 Day 6 Pleurodesis
N (%) N (%) N (%) N (%)
PSP
All (N=129) 59 (45.7) 55 (42.6) 9 (6.9) 6 (4.6)
First episode (N = 111 51 (46.0) 48 (43.2) 8 (7.2 4 (3.6)
Recurrence (N=18 8 (44.4) 7 (3.9) 1(5.5) 2(11.1)
SSP
All (N=19) 6 (31.5) 9 (47.3) 1(5.2) 3(15.7)
First episode (N=15 4 (26.7) 8 (53.3) 1(6.7) 28
Recurrrence (N=4 2 (50.0) 1(25.0) 0 1(25.0)
Total 65 (43.9) 64 (43.2) 10 (6.7) 9 (6.1)

PSP = Primary spontaneous pneumothorax;
SSP = Secondary spontaneous pneumothorax

Figure 1: Pigtail catheter and one way valve in position

Figure 2: Ambulatory management of large spontaneous pnthoraces, adapted from Voisin et'al

CXR = Chest X-ray; Success= Complete or nearly complete lung re-expansion

Figure 3: Flow chart of patient evolution. In bold, numlnépatient exclusively ambulatory managed (N= 122,

82.4%).

PSP = Primary spontaneous pneumothorax; SSP = Secondary spontaneous pneumothorax

Figure 4: Kaplan Meyer survival curves for primary spontame pneumothorax (PSP) and secondary

spontaneous pneumothorax (SSP) with 95% Hall-Webaads
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HIGHLIGHTS

Ambulatory management of spontaneous pneumothoraces is possible with pigtail catheters.
Ambulatory management of spontaneous pneumothoracesis safe and efficient.

Ambulatory anagement of spontaneous pneumothoraces can be impletementd in new centers.
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