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Recurrence of Spontaneous Pneumothorax

Is Not Associated with Allegedly Risk-Prone
Lifestyle Conduct

Volker Steger, MD, PhD,!" Ulrike Sostheim, MD,?* Marcus Leistner, MD,?
and Thorsten Walles, MD, PhD>#

Purpose: Spontaneous pneumothorax (PNTX) is a common disease frequently operated
at specialized thoracic surgery units. Videothoracoscopic surgery (VATS) has become the
standard for treatment and recurrence prevention. While there is broad consensus regard-
ing indications and techniques of PNTX surgery, postoperative risks and consecutive
patient behavioral advice have not been sufficiently elucidated.

Methods: Single-center cohort analysis of 641 patients operated for primary PNTX
by VATS over 10 years. Putatively recurrence-prone lifestyle activities (smoking sta-
tus, flying habits, and scuba diving) and actual occurrence of recurrences were
correlated.

Results: Follow-up rate was 46 % (279/607 patients). Mean time interval between primary
operation and follow-up was 61 (range: 5-177) months. In 10 patients (3.6%), a PNTX
recurrence was observed. Regarding postoperative risk behavior reported at follow-up,
28% of patients were active smokers (15 + 7 cigarettes/day), 59% traveled by plane
repeatedly, and only two patients did scuba diving (0.7%). Low body-mass-index was
associated with an increase in PNTX recurrence, whereas smoking, flying, and scuba div-
ing could not be identified as risk factors.

Conclusion: In our study, none of the supposed “classic’ lifestyle-associated risk factors
for PNTX recurrence after VATS proved to be a significant threat. Postoperative patient

behavior might not be constrained by overcautious medical advice.
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Introduction

Pneumothorax (PNTX) is a common disease fre-
quently treated at primary care hospitals and specialized
thoracic surgery units alike. It may arise in adolescents
with healthy lung tissue (primary PNTX) or in elder
patients with underlying lung disease (secondary PNTX).
Depending on gender, the incidence is estimated between
1.2 and 6 in females and 18-28 in males per 100,000/year.
Without specific surgical therapy, recurrence rates of pri-
mary PNTX were reported between 4% and 17%,
depending on the applied interventional method.'-? Vid-
eothoracoscopic surgery (VATS) including pulmonary
wedge resection and parietal pleurectomy has become
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the standard of care for PNTX treatment and recurrence
prevention.¥ While there is broad consensus regarding
indications and techniques of PNTX surgery, ambiguity
exists regarding essential medical advice for risk avoid-
ance in operated patients to minimize recurrence rates.

Materials and Methods

Study design: We present a single-center cohort study
at a specialized thoracic surgery unit. Consecutive
patients operated for primary PNTX between January
1994 and December 2005 were included in the analysis.
Patients with double-sided primary PNTX during the
inclusion period were not considered for further work-up.
Data were retrieved from patient records. For follow-up,
patients were sent a questionnaire and contacted by tele-
phone. The study protocol was assessed and approved
by the Institutional Review Board of the Eberhard-Karls-
University Tuebingen (vote 280/2010A).

Surgical decision and patient education: The treat-
ment policy for PNTX consisted of chest tube insertion
for all primary PNTX events. In case of prolonged air
leaks or persisting PNTX or recurrent PNTX, VATS sur-
gery was performed. Standard operative technique
during the study period consisted of three-port VAT
access using 5 and 10 mm ports, total parietal pleurec-
tomy, and wedge resection of the lung apex. At hospital
discharge, patients were educated about the supposed
increased risk of PNTX recurrence associated with con-
tinued smoking, air travel, and scuba diving.

Follow-up procedures: For follow-up, patients were
sent a questionnaire querying postoperative PNTX recur-
rences, previously delineated sequelae following VATS
surgery, that is, long-term physical and anxiety-
induced limitations, and putatively recurrence-prone risk
behavior. The latter included current smoking (specified
by number of cigarettes per day), scuba diving, and fly-
ing habits. If patients had not returned the questionnaire
within 4 weeks, they were contacted by telephone to
obtain the required information.

Statistical analysis: The association between self-
reported patient characteristics (age, height, gender, and
body mass index), smoking habits, and risk behavior and
the recurrence of PNTX was analyzed. To test for differ-
ences in disease characteristics, risk behavior, and post-
operative sequelae between patients with and without
PNTX recurrence, the Mann—Whitney-U test or Kruskal—
Wallis test were used as appropriate for continuous vari-
ables. Conversely, the y?>-method or Fisher’s exact test
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were implemented for categorical variables. A p-value of
<0.05 was considered to be statistically significant; all
calculations were two-tailed. Statistical analyses were
performed using the SPSS Statistics 22 software pack-
age (SPSS Inc., Chicago, IL, USA).

Results

Patient cohort: Within the study period, 1017 patients
were hospitalized for PNTX. Of these, 149 patient
records were incomplete and therefore excluded from
analysis (Fig. 1). Another 227 patients were excluded
due to confirmed secondary PNTX. Furthermore, 29
patients with double-sided PNTX during their respective
disease course were excluded from analysis to prevent
retrospective data analysis issues, leaving 612 patients.
Of these, 284 patients (47%) were available for follow-
up, which was consistently completed in 279 patients.
Our subgroup analysis revealed no relevant differences
between the patients with and without completed follow-
up. Interestingly, the postoperative hospital stay was
shorter in the former subgroup (p = 0.02). Mean follow-
up time was 61 months with a range of 5-177 months.
VATS surgery was performed in 68 patients for the first
occurrence of PNTX, 142 patients with the first recur-
rence, and 73 patients with more frequent recurrences
(2nd recurrence: n = 52; 3rd recurrence: n = 16; 4th
recurrence: n = 5) (Table 1).

Long-term results: In all, 10 patients (3.6%) in the
follow-up cohort sustained an ipsilateral PNTX recur-
rence following surgery after 1434 + 1081 days (Table 2).
Events occurred spontaneously in seven patients and
were mostly treated conservatively (Table 3). Concern-
ing afflictions attributed to previous VATS surgery, 49
patients (18%) declared limitations in their workaday
life in terms of subjective inability to perform as before
the event, associated with a permanent fear of PNTX
recurrence in 33 individuals (12%).

Moreover, 30% of patients reported episodes of dys-
pnea (daily: n =22 (8%); weekly: n =22 (8%); monthly:
n =42 (15%)), in part deriving from permanent (n = 41,
15%) or recurrent (weekly: n = 26; monthly: n = 65)
chest pain (n = 132, 47% of patients).

Postoperative risk behavior: Of the 279 patients avail-
able for follow-up, 28% (n = 78) were active smokers
with a mean consumption of 15 + 7 cigarettes per day.
Questioned whether their history of PNTX restrained
patients from air travels or scuba diving, 59% of patients
(n = 166) declared that they repeatedly traveled by
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Fig.1 Composition of study cohort. (A) Flow chart showing reasons for patient exclusion from study. (B) Distribution of patients
with and without follow-up over study period. Pts: patients; PNTX: pneumothorax

Table 1 Comparison of subgroups with and without follow-up

All pts Pts without follow-up  Pts with follow-up p
N 607 328 279
Demographic characteristics
Age, y, mean (SD) 37.4 (16.1) 37.7 (16.9) 37.2 (15.2) 0.93
Female sex, n (%) 162 (26.7) 76 (23.2) 86 (30.8) 0.10
Disease characteristics
First manifestation PNTX , n (%) 168 (27.7) 106 (32.3) 62 (22.2) 0.02*
Number of recurrences of recurrent PNTX, mean (SD) 1.4 (0.7) 1.3 (0.6) 1.5 (0.8) 0.07
In-hospital treatment results
Perioperative complications, n (%) 559.1) 30 (9.1) 25(9.0) >0.99
Postoperative hospital stay, d, mean (SD) 11.9 (7.6) 12.9 (8.9) 10.1 (5.3) 0.02*

*Statistically significant. PNTX: pneumothorax; Pts: patients; y: years; d: days; SD: standard deviation

plane, but only two patients (0.7%) had started leisure
scuba diving. Recurrence of PNTX was associated with
body mass index (BMI) <21 kg/m?, whereas none of the
aforementioned putative risk factors proved to be of any
statistical significance in triggering a relapse (Table 2).

Discussion

Primary PNTX is a common disease entity in a young
and healthy patient cohort with high recurrence rates
when not treated adequately.'~> Several guidelines and
consensus statements about the treatment of primary
PNTX exist and VATS procedures have become the
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mainstay of therapy and prevention of recurrences.”
While long-term results regarding recurrence prevention
by VATS for PNTX therapy have been reported exten-
sively in the literature, no data are available concerning
recurrence-prone risk behavior of operated patients.
Therefore, we conducted a cohort analysis of patients
operated for primary PNTX at our institution, primarily
addressing this open issue.

We analyzed the records of all patients operated for
primary PNTX over a total time period of 11 years.
Although mean follow-up time was more than 5 years,
only 46% of our operated patients could be retrieved for
follow-up, probably reflecting the difficulty of properly
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Table 2

Long-term results and postoperative risk behavior in follow-up group

All pts with Pts with PNTX Pts without
follow-up recurrence PNTX recurrence P

n 279 10 269
Age, y, mean (SD) 36.7 (15.2) 31.1(18.8) 36.9 (15.1) 0.34
Female sex, n (%) 86 (30.8) 4 (40.0) 82 (30.5) 0.50
BMI, mean (SD) 23.4 (4.2) 20.5 (2.4) 23.54.2) 0.03*
Disease characteristics
First manifestation PNTX, n (%) 62 (22.2) 1(10.0) 61 (22.7) 0.47
Number of recurrences of recurrent PNTX, mean (SD) 1.7 (0.9) 1.7 (0.9) 1.5 (0.8) 0.52
In-hospital treatment results
Perioperative complications, n (%) 25 (9.0) 1 (10.0) 24 (8.9) >0.99
Postoperative hospital stay, d, mean (SD) 10.7 (5.3) 9.2 (3.3) 10.7 (5.3) 0.81
Risk behaviors
Smokers, n (%) 78 (28.0) 4 (40.0) 74 (27.5) 0.47
No of cigarettes/d if smoker, mean (SD) 15.3(7.4) 11.3(7.5) 15.5(7.4) 0.72
Air travels n (%) 166 (59.5) 5 (50.0) 161 (59.9) 0.53
Scuba diving n (%) 2(0.7) 0 2(0.7) >0.99
Follow-up results
Postoperative sequelae
Recurrence n (%) 10 (3.6) 10 (100) 0 -
Chest wall pain n (%) 130 (46.6) 6 (60.0) 124 (46.1) 0.52
Dyspnea n (%) 85 (30.5) 5(50.0) 80 (29.7) 0.17
Workaday restrictions n (%) 49 (17.6) 3(30.0) 46 (17.1) 0.39

*Statistically significant. PNTX: pneumothorax; Pts: patients; BMI: body mass index; SD: standard deviation

Table 3 PNTX recurrences after surgery

Cause of recurrence Event-free interval (d) Treatment
Spontaneous 1660 Conservative
Spontaneous 690 Conservative
Spontaneous 22 Conservative
Exercise-triggered 2670 Conservative
Spontaneous 1882 Re-operation
Secondary abdominal surgery 329 Conservative
Spontaneous 2612 Re-operation
Spontaneous 163 Conservative
Spontaneous 2838 Chest drain insertion
Common cold strain 1470 Conservative

PNTX: pneumothorax

following these patients: They are usually young, thus
relocate frequently, and do not see the need for surgical
control once they have been treated. The different lengths
in postoperative hospital stay of patients with and without
completed follow-up may be interpreted as selection bias
favoring a feedback of patients with a more “smooth”
postoperative recovery. However, our analysis of periop-
erative complications defined as persistent PNTX, per-
sistent air leak, soft tissue emphysema, pulmonary
re-expansion edema, bleeding, wound infection, pleural
empyema, phrenic nerve palsy, and Horner syndrome did
not indicate a difference between both groups (Table 1).

28

Our postoperative PNTX recurrence rate of 3.6%
equates previous findings of other groups (Table 4).46-2D
However, concerning long-term sequelae in terms of
workaday restrictions caused by pain and anxiety
attributed to surgery, the presented data have to be inter-
preted with caution. Especially in the light of (i) strong
interindividual estimation differences as to the degree of
impairment and (ii) the VATS technique applied at the
investigated timeframe (three-port approach), a some-
what higher percentage (45% of VATS patients) can be
anticipated. In contrast, new uniportal approaches may
be associated with significantly fewer and less untoward

Ann Thorac Cardiovasc Surg Vol. 24, No. 1 (2018)
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Risk Behavior after PNTX Surgery

consecutive symptoms?>2 and eventually may offer
economic advantages.?”

Regarding relapse association with previously sup-
posed “risky bearings,” we were surprised to find no
published indication for any specific postoperative cau-
tious advice to be given to PNTX patients.

In our analysis, active cigarette smoking does not
predispose operated patients to new PNTX episodes
(Table 2). This finding seems to contradict previous
clinical observations of other groups, that cigarette
smoking is associated with PNTX recurrence following
surgery?%?? although the literature is less than unequiv-
ocal regarding this aspect.”® Nevertheless, our observa-
tion could be explained by our study being underpowered
to detect small, yet significant differences considering
there are as few as 87 smokers included in our analysis.
The same certainly holds true for scuba diving (only
two patients).

As regards flying by plane, barometric variations
present during takeoff and landing phases of air travels
are generally believed to represent potential hazards for
patients that were operated for PNTX. So far, this
assumption has not been confirmed in clinical studies.
Therefore, we were interested (i) whether our patients
operated for PNTX followed our recommendation to
avoid air travels and (ii) whether we could find evidence
that air travels were associated with increased recurrence
rates for PNTX. In our study population, 58% of patients
travelled by plane on a regular basis. This finding,
however, did not translate into increased proportions of
recurrence for PNTX (Table 2), even taking into account,
that the prevalence of individuals traveling by plane is
higher in our patient cohort than in the average German
population.?” Therefore, our data do not support the
assumption, that air travels represent a relevant risk fac-
tor for PNTX recurrences following VAT surgery.

Conclusion

Neither air travel and scuba diving nor smoking could
be identified as independent risk factors for PNTX recur-
rence after VATS and thus “classic” medical behavioral
restriction advice might not be justified from the current
point of view. The shortcoming of recommendations
from this and other retrospective single-center analyses
should be solidified in future prospective, randomized,
multicenter clinical trials such as the ongoing WOPP
study (“Wedge Resection or Parietal Pleurectomy for the
Treatment of Recurrent Pneumothorax”; NCT01855464).
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