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ABSTRACT

Objective: To compare outcomes of uniportal versus triportal video assisted thoracoscopic surgery for management of
primary spontaneous pneumothorax.

Study Design: Quasi-Experimental study.

Place and Duration of Study: Department of Thoracic Surgery, Combined Military Hospital, Rawalpindi Pakistan, from Jan
2019 to Jul 2020.

Methodology: Patients who are diagnosed as cases of primary spontaneous pneumothorax and indicated to undergo apical
stapling and pleural abrasion were divided randomly into two groups, Group A & Group B had 45 patients in each group.
Group A was subjected to Uniportal VATS technique for apical stapling and pleural abrasion while Group B was subjected to
same procedure using Triportal VATS technique. Variables which were studied included Operative time, need of additional
port, intensity and duration of post operative pain, chest tube duration, length of hospital stay, surgical site infection (SSI),
neuralgia and recurrence.

Results: Uniportal VATS when compared to triportal VATS resulted in significant reduction in pain (p-value 0.02), duration of
chest tube drainage (p-value 0.02), Length of hospital stay (p-value 0.038) and development of neuralgia (p-value 0.02).
Conclusion: Uniportal VATS technique is effective in treatment of primary spontaneous pneumothorax specifically in regards
to reducing post-operative pain, neuralgia and length of hospital stay.

Keywords: Primary Spontaneous Pneumothorax (PSP), Surgical Site Infection (SSI), Uniportal Video Assisted Thoracoscopic
Surgery (U-VATS), Video Assisted Thoracoscopic Surgery (VATS), Wound Infection (WI).
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INTRODUCTION

Pneumothorax is an accumulation of air in the
pleural space and is routinely divided as per etiology
into spontaneous and traumatic pneumothorax.
Spontaneous pneumothorax is further divided into
primary, when there is no detectible underlying
disorder of the lung, and secondary, when there is an
underlying lung disease.! By definition Primary
spontaneous pneumothorax (PSP) is not associated
with any underlying lung disease but that does not
mean that there is no underlying pathological process
contributing for its occurence.? The pathophysiology
of primary spontaneous pneumothorax (PSP) has been
a subject of debate but Blebs and emphysema-like
changes (ELC) are believed to contribute to the
pathogenesis of PSP but cannot be an explanation to
causes of all cases developing PSP. Some authors
found a relationship between smoking, PSP and
concomitant development of bronchiolitis, which
could be the initial pathological process that later on
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leads to development of ELC.3 As per British Society
of Thoracic Surgeons (BTS) guidelines of 2010 for
managing PSP, surgical treatment by bullectomy and
pleurodesis must be advised after the patient presents
with recurrence of an episode of PSP.# Among the
surgeons throughout the world, there is a difference of
opinion in regards to optimal surgical management of
pneumothorax, but they all use video-assisted
thoracoscopic surgery(VATS) as the intervention of
choice for pneumothorax surgery.® VATS now has
gained a well reputed recognition worldwide and has
become the standard modality for management of PSP
owing to less postperative pain, having lesser
invasiveness, a shorter hospital stay and an early
return to daily routine.! Conventionally, triportal
technique of VATS is being used routinely for
bullectomy and pleurodesis. First single-incision
thoracoscopic surgery (SITS) for
bullectomy /blebectomy was reported by Yamamoto
et al., in 1998.7 In recent past years, some reports
evaluated the efficacy of Uniportal VATS (U-VATS)
for treating PSP; most of them being either
retrospective or unfocused or monocentric works
which often yielded conflicting results.® Recently,
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prospectively collected data of post-operative
outcomes was reviewed retrospectively at two
university hospitals which revealed U-VATS to be
feasible, safe and being a less invasive alternative to
triportal VATS for surgically treating PSP as it was
associated with reduced postoperative pain,
paresthesia, hospital stay and had improved cosmetic
results.’ In our department, both triportal and U-VATS
were being carried out and we planned to compare
both techniques in terms of outcomes including
postoperative pain, neuralgia, surgical site infection
(SSI), operative time, necessity of other access,
chest tube duration, length of hospital stay and
recurrence.

METHODOLOGY

This quasi experimental study has been
conducted at CMH Rawalpindi. Size of the sample
was calculated with the help of WHO Sample size
calculator taking confidence interval 95 %, margin of
error 5 %, mean post-op pain duration of 15 days in
triportal VATS versus 2 days in uniportal VATS).8
Sample size came out to be 93. Sampling technique
used was non-probability consecutive sampling. A
total of 90 patients were included in our study.
Clearance from institutional ethical committee was
obtained and an informed written consent was taken
from every individual.

Inclusion Criteria: Patients of both genders with age
ranging from 18 to 35 years, presenting to our
department with primary spontaneous pneumothorax
and indicated to undergo VATS apical stapling were
included in the study.

Exclusion Criteria: Patients with known diabetes
mellitus, chronic liver disease and patients who were
using steroids were excluded from our study

Patients assigned to group A were subjected to
surgery using U-VATS technique while group B
individuals were subjected to conventional triportal
VATS technique. Both groups received prophylactic
dose of intravenous ceftriaxone. All patients were
subjected to double lumen intubation for one lung
ventilation purpose. For the surgery. Patient
positioning was lateral decubitus with arms were kept
flexed and stretched above their heads. In all selected
cases apical stapling / bullectomy with pleural
abrasion to achieve effective pleurodesis. After
stapling, a “bubble test” was conducted to exclude air
leak in all cases.Parietal pleural abrasion from the
pleural dome to 6t rib was performed.

In patients operated with Uniportal VATS
approach, Surgeon and camera assistant stand on
ventral side of patient one next to each other while the
second assistant stands at the opposite side of the
operating table, looking at the same screen. 4-5cm
incision is made along 4-5% intercostal space on
anterior axillary line. For previously chest intubated
patients, incision included the previous drain
placement site if feasible. A wound protector of size
5cm was always placed for preventing soiling of
camera which is preferably positioned in the upper
portion of incision. At the end of the procedure,
percutaneous intercostal nerve blockade was
performed injecting Lignocaine and Bupivacaine from
4-6th intercostal spaces including the one of the
incision. A 24-28 Fr chest tube was inserted and was
fixed on the posterior end of the incision.

In triportal VATS approach, Both surgeon and
camera assistant stand on the dorsal side of patient. A
lcm incision was made over the 7-8th intercostal space
along mid-axillary line for camera-port. Two 5mm
incisions were made on fourth intercostal space along
anterior axillary line and along 4-5th intercostal space
on the posterior axillary line. Stapler insertion port
was later extended to lcm size. Percutaneous
Intercostal nerve block (with Lignocaine and
Bupivacaine) was performed for 4t to 8t intercostals
nerves. 24 or 28 Fr chest tube was passed through
lower access/ port.

Skin was closed in both groups using skin
staplers. Dressing protocol and other techniques for all
patients remained same (Mepore dressing was opened
72 hrs post-operatively and onwards it was changed
every 24 hrly). Injectable paracetamol 1lgm 8 hrly
alongwith Ketorolac 30mg 12 hrly was administered
for first 24 hrs. Skin staples of all patients were
removed on 14th day of surgery. All U-VATS surgeries
were performed by same team while all Triportal by
the other team. All patients were followed up in ward
and even after discharge till 90 days post-operatively
to look for development of recurrence. Contact
numbers of all recruited individuals were obtained
and all the collected data was filled in data collection
performa. Both Mean and standard deviation was
calculated for quantitative variables that included age,
operative time, length of hospital stay, days of chest
tube duration, pain at first post-operative day (VAS
Scale). The categorical or Qualitative variables like SSI,
neuralgias, necessity of other access and recurrence
were all presented in the terms of percentages and
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frequencies. All data that was collected was analysed
using Statistical Package for Social Sciences (SPSS)
version 14. Both groups were compared for all
outcomes mentioned earlier using Chi square test.
P-value of <0.05 was considered statisctically
significant.

RESULTS

A total of 90 patients undergoing Apical stapling
have been recruited and all individuals were
randomly divided into two equal groups of 45 each.
The distribution of age among the individuals ranged
from 18-35 years in our study. Minimum age of the
recruited individual was 18 years (n=1) while
maximum age that was observed in the study was35
years (n=1) with Mean age of 27.11+3.88. Mean age in
Group A was 27.67£3.85 while mean age in Group B
was 26.56£3.87(p-value 0.709). Pre-operative risk
stratification of smoking, bronchial asthma and
hypertension was done in both groups and remained
insignificant (0.13, 0.23 & 0.55 respectively) (Table-I).
Among 127 male individuals, 6 were observed to
develop Surgical site infection. Compared to females;
7 out of 93 females developed SSI with an insignificant
p-value of 0.384. Development of Surgical Site
infection (SSI) was monitored till 30t post op day.
Group A revealed 3(3.3%) individuals to have SSI as
compared to Group B which was 10(9.1%). The groups
had a statistically significant difference in terms of
frequency of development of Surgical Site Infection
with a p-value 0.045. Comparison between frequencies
has been depicted in Table-II. All other outcome
variables were studied and frequencies depicted in
Table-III

Table-I: Comparison of Groups in Terms of Risk Factors

Group
Risk Factors A B p-value
n(%) n(%)
Smoking 14(31.1) 21(46.7) 0.13
Asthma 2(44) 5(11.1) 0.238
Hypertension 2(4.4) 1(2.2) 0.557

Table-II: Comparison of Groups in Terms of Pre-Operative
Status

Group
Pre-operative status A B
n(%) | n(%)

Total | P~
value

Pre-operative chest intubation |20(44.4)24(53.3)[44(48.9)| 0.399
Persistent air leak 5(11.1) | 5(11.1) |10(11.1)] 1
Previous history of

contralateral pneumothorax 3(6.7) | 2(44) | 5(56) | 0.645
Side of Right 21(46.7)[23(51.1)|46(51.1) 0.673
pneumothorax | Left 24(53.3)|22(48.9)|44(48.9)

Table-III: Comparison of Groups in Terms of Outcomes

. Study Group p-
Outcome Variable Tl || Gl e
Operative time (minutes) 63.91+7.28 | 63.13+6.86 | 0.978
Post operative Pain on Day 1
(VAS) 3.87+1.05 | 4.78+1.22 | 0.02
Need of additional access port 0 0 1
Duration of. chest tube drainage 3314084 | 2.78+082 | 0.02
post operatively (No of days)
Length of hospital stay 413+0.75 | 4.64+0.85 | 0.038
(No of days)
Surgical site infection 4(8.9) 2(4.4) 0.398
Neuralgia 4(8.9) 12(26.6) | 0.02
Recurrence 0 0 1
DISCUSSION
Primary spontaneous pneumothorax (PSP)

generally occurs in young adults.!0 It occurs due to
visceral pleural rupture or when a bulla which is
located near the surface of lung ruptures in the
absence of trauma or human factors resulting in air
entering the pleural cavity leading to a pathological
state of pleural pneumatosis.!’ Primary spontaneous
pneumothorax may effect up to 28 patients out of
100,000 population yearly.!2

As per recommendations of American Society of
Chest Physicians, any patient who is stable clinically
and has a relatively smaller pneumothorax (<3cm
apex-copula distance) should be observed for 3-6
hours followed by discharge if pneumothorax doesn’t
progressively increase in size. On the other hand, any
patient having a larger pneumothorax (>3cm apex-
copula distance) should have some form of air
drainage procedure done while those having
persistent air leak or who experience a recurrent
episode of PSP should be offered any of the available
and suitable surgical option.’® Air drainage procedure
can be a simple air aspiration or chest tube placement
to drain air. Chest intubation leads to a prolonged
hospital stay as compared to simple aspiration, but
have no difference in regards to recurrence of
pneumothorax.’* Chest intubation is a common
procedure in emergency department and is an
essential and lifesaving skill which is taught by
Advanced Trauma Life Support program. However, It
is also well-recognized that chest intubation procedure
is associated with risks and complications. Jones et al
found that Patients with a chest tube placed outside
the trauma center of a tertiary care setup have
increased  likelihood of malposition, residual
pneumothorax, residual hemothorax and having
chances of a second chest tube placement.!> Recent
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evidence challenges the need to remove air
systematically from pleural cavity in the stable
patients, recommending conservative management as
valuable therapeutic option. Hence, evidence now is
favoring needle aspiration instead of chest tube
insertion, when air evacuation is indicated in stable
patients.’® Independent of the method used to drain
pleural cavity of air, ipsilateral recurrence rate, as high
as 25% to 43% is observed.!? Conventionally, patients
with recurrent PSP were treated with thoracotomy
with mechanical pleurodesis which was replaced with
VATS with or without pleurodesis. Thoracotomy
along with mechanical pleurodesis and VATS with
pleurodesis have no statistically significant difference
in preventing recurrence among patients with
recurrent or persistent PSP however, VATS reduces
the complications of procedure.

The role of video-assisted thoracoscopic surgery
(VATS) has been significantly studied at multiple trials
and is widely recognized to be comparable to
conventional thoracotomy in treating spontaneous
pneumothorax and is associated with a reduction in
the duration of hospital stay, postoperative pain and
pulmonary dysfunction.’” Conventionally, triportal
VATS has been used effectively for performing apical
stapling/ bullectomy with or without pleurodesis.
However, single port / single incision / uniportal (U-
VATS) approach has been developed as a more lesser
invasive alternative to conventional Triportal VATS.?
In recent past, few reports have evaluated efficacy of
U-VATS in treatment of PSP; but most of them have
been found to be retrospective, unfocussed or
monocentric works that have often yielded conflicting
results.’®  Some  authors  reports  favorable
postoperative outcomes revealing a reduction in
operative time, reduction in average blood loss,
reduced post-operative pain with U-VATS but others
did not.’®1® A meta-analysis that was published in
2015, Qin et al., found that U-VATS was not associated
not only with increased operative time but also do not
prolong post-operative drainage or hospital stay when
compared toconventional three-port VATS. However,
post-operative pain as well as paresthesias were

significantly found reduced in U-VATS group
alongwith an improved cosmesis and patient
satisfaction.” Such improved outcomes when

considered for pain were consistent with other
available studies and are perhaps related to the
anterior positioning of incision in U-VATS where
intercostals spaces are much wider and use of wound
protect or (instead of hard material trocars) which

protect intercostal tissues and neurovascular bundle
from being compressed repetitively during the
operative procedure.’” Igai et al, reported that
conversion from uniportal to multiportal technique is
very rare when encountering dense adhesions and
routinely there is no need for an additional port
insertion in uniportal technique and procedure can be
completed with effective post-operative utcomes.?’ We
had similar results where and did not encounter any
case during the study where an additional port was
needed to be inserted. Our data was comparable to
international data in terms of pain, operative time,
length of hospital stay, neuralgias and recurrence in
U-VATS group however we had in increased SSI rate
in our patients.

The small sample of patients is the main
limitation of our study but to the best of our
knowledge, this is the only randomized controlled
trial that has been carried out in our population.

CONCLUSION

In conclusion, as per our data collection and analysis,
U-VATS is technically feasible and an effective technique for
treating of PSP and it is in line with international literature
and evidence. It results in reduction in incidence of
postoperative pain, neuralgia and length of hospital stay.
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