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Abstract

Introduction: Subxiphoid uniportal video-assisted thoracoscopic surgery (VATS) has been gradually applied for the
treatment of anterior mediastinal tumour (AMT). However, whether obesity is a risk factor for subxiphoid uniportal
VATS for AMT is still unknown.

Aim: To explore the safety and short-term outcome of subxiphoid uniportal VATS for AMT in obese patients.
Material and methods: The clinical data of 142 patients who received VATS via subxiphoid approach for AMT were
analysed. According to body mass index (BMI), the patients were divided into an obese group (BMI = 28 kg/m?) and
a non-obese group (BMI < 28 kg/m?). Then, the clinical and surgical characteristics between the obese group and the
non-obese group were analysed to explore the effect of obesity on VATS for AMT. The pain scores were evaluated by
the Numeric Rating Scale.

Results: The operative time and tracheal intubation time using subxiphoid uniportal VATS for AMT in the obese group
were longer than that in the non-obese group (p < 0.05). However, there was no obvious difference in intraoperative
blood loss, chest tube drainage time, chest tube drainage volume, and length of hospital stay between the obese group
and the non-obese group (p > 0.05). Moreover, there was also no significant difference in postoperative complications,
including pulmonary complications, wound infection, arrhythmia, and pulmonary leak, between the obese group and
the non-obese group. In addition, the pain scores in the obese group were similar to those in the non-obese group.
Conclusions: Although obesity might prolong operative time of subxiphoid uniportal VAST for AMT, it does not
increase the rate of postoperative complications. An experienced centre can properly conduct VAST via subxiphoid
approach when treating AMT in obese patients.
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oesophageal cancer [5], and AMT [1] with the devel-

Introduction opment of medical devices and techniques. Hsu first

Surgery is the principal treatment for patients
with anterior mediastinal tumour (AMT) [1-3]. The
good prognosis of patients with AMT depends on
the completeness of resection. Thoracoscopic sur-
gery has been widely used for the treatment of
various thoracic diseases such as lung cancer [4],

reported the case of thoracoscopic thymectomy via
subxiphoid approach in 2002 and found that VATS
via subxiphoid approach has several advantages in-
cluding multi-angle surgical view, less trauma, less
bleeding, shorter postoperative length of hospital
stay, and faster postoperative recovery [6, 7]. Thus,
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subxiphoid uniportal video-assisted thoracoscopic
surgery (VATS) has gradually been used more widely
in the treatment of AMT.

As the prevalence of being overweight and obesi-
ty has grown over the past few decades [8, 9], more
and more obese patients have received clinical sur-
gery. Body mass index (BMI), which acts as an indica-
tor of body fat, has been reported to be related with
adverse outcomes, including metabolic, respiratory,
cardiovascular, and musculoskeletal, which can ad-
versely impact surgical outcomes to a certain extent
[10]. Some researchers demonstrated that obesity is
an important risk factor for postoperative complica-
tions, and the rate of postoperative complication in
obese patients is higher than that in patients with
normal weight [11-14]. However, some other re-
searchers disagreed with that and pointed out that
obesity did not affect postoperative complications in
some surgery [15-18]. So far, whether a higher BMI
can compromise surgical outcomes via subxiphoid
uniportal VATS in patients with AMT is unclear.

In this retrospective study, 30 obese patients and
112 non-obese patients experiencing subxiphoid
uniportal VATS for AMT were reviewed to determine
the safety and usefulness of VATS via subxiphoid ap-
proach for AMT in obese patients.

Aim
The aim of present study was to explore the safe-

ty and short-term outcome of subxiphoid uniportal
VATS for AMT in obese patients.

Material and mthods
Patients

A total of 142 patients with AMT were enrolled
from July 2015 and July 2020. All of them were treat-
ed via subxiphoid uniportal VATS. These patients
were retrospectively reviewed and analysed. The
present study was approved by the local institu-
tional review board. Patients were divided into two
groups according to BMI: non-obese group (BMI < 28
kg/m?) and obese group (BMI > 28 kg/m>).

Surgical technique

Subxiphoid uniportal VATS was performed as
described in previous literature [1, 19]. Briefly, the
patient under general anaesthesia was placed in
a lithotomy or supine position with their legs spread.
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Then, a small transverse skin incision was typically
made 1-2 ¢cm below the lower edge of the xiphoid.
GelPOINT®Mini (Applied Medical, Rancho Santa
Margarita, CA, USA) was inserted and fixed at the
incision site. Three subports were inserted into the
GelPOINT®Mini platform. A camera scope and for-
ceps were inserted into the three subports, and the
operation was performed using only the subxiphoid
incision.

Pain management

The pain scores were evaluated on the 39, 7t,
and 15" day after operation by using the Numeric
Rating Scale (NRS). All pain scores were recorded by
clinical staff using NRS on an 11-point system rang-
ing from O to 10.

Statistical analysis

The data were analysed via GraphPad Prism 6
and SPSS 23.0 software. Mann-Whitney or Student’s
t-test were performed to analyse continuous vari-
ables. Fisher’s exact or y? test were performed to
analyse categorical variables. P-values < 0.05 were
considered significant.

Results
Demographics

Patient’s demographic and clinical characteris-
tics were described in Table I. A total of 142 patients
with a mean age of 53.8 years (20-75 years), includ-
ing 76 male patients and 65 female patients, were
enrolled. The mean BMI was 25.1 +3.5 kg/m?. There
were 30 (21.1%) obese patients, and the remain-
ing 112 (78.9%) were non-obese. The mean BMI of
obese group and non-obese were 29.2 +2.4 and 23.4
+1.3 kg/m2 There was a higher rate of type Il diabe-
tes in the obese group compared with the non-obese
group (28.1% vs. 3.6%, p = 0.02). There was no sig-
nificant difference in gender, ages, the incidence of
coronary heart disease, hypertension, and postoper-
ative pathological types between the obese patients
and non-obese patients.

Analysis for surgical features

The comparisons of surgical features between
non-obese and obese groups were described in Ta-
ble Il. There was no obvious difference in intraop-
erative blood loss, chest tube drainage time, chest
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tube drainage volume, and length of hospital stay
between the obese group and non-obese group
(p > 0.05). Nonetheless, obese patients experienced
significantly longer tracheal intubation time and op-
erative time than non-obese ones (p < 0.05).

Postoperative complications

Postoperative complications are shownin Table l1.
There was no significant difference in the rates of
postoperative complications between the obese
group and non-obese group (12.7% vs. 15.6%, p =
0.14). In addition, mean BMI was similar in patients
with and without postoperative complications (24.78
2.9 vs. 24.26 +3.2 kg/m?, p = 0.57). Seven (6.4%)
patients had postoperative pulmonary complica-
tions. Pulmonary complication rates were similar in
the obese and non-obese groups (6.4% vs. 6.3%, p =
0.73). We found no statistically significant increase in
the odds ratio for complications in the obese group.
In addition, the pain scores of 3 days, 7 days, and
15 days after operation also had no obvious differ-
ence between obese patients and non-obese pa-
tients (p > 0.05, Table IV).

Discussion

Subxiphoid uniportal VATS has been widely used
in different kinds of thoracic procedures, such as
thymectomy, lobectomy, and resection of AMT [20].
Moreover, VAST is safe and reliable for large and in-
vasive primary mediastinal tumours [21]. VATS via
subxiphoid approach does not require sternotomy
[22]. Thus, subxiphoid uniportal VATS is associated
with less pain, less trauma, faster postoperative re-
covery, fewer complications, and better short-term
and long-term outcomes [23, 24]. However, the use
of subxiphoid uniportal VATS for AMT resection in
obese patients has not been reported so far. Here-

Table I. Clinical features of patients in the non-
obese group and obese group

Variable Non-obese Obese P-value
Number 110 32
BMI [kg/m?] 23.4 1.3 29.2+24  <0.0001
Gender: 0.62
Male 62 21
Female 48 11
Age [years] 55.82£9.72 55361021  0.74
Coronary heart disease: 4 2 0.72
High blood pressure 26 9 0.62
Type ii diabetes 4 9 0.007
Myasthenia gravis 12 5 0.76
Postoperative 0.71
pathological types:
Thymic cyst 67 17
Thymoma 23 6
Thymic hyperplasia 8 2
Others 12 7

in, we described the safety of subxiphoid uniportal
VATS for AMT in obese patients.

The potential effects of obesity on outcomes after
surgery have received increasing attention [25, 26].
However, there is a paucity of data on the relationship
between obesity and outcomes of subxiphoid unipor-
tal VAST for AMT. With regard to the feasibility of VAST
for obese patients, we conducted a retrospective study
on 142 patients with AMT receiving subxiphoid unipor-
tal VAST and found that VAST via subxiphoid approach
for AMT in obese patients was safe and useful. In this
study, we found that obese patients tended to have

Table Il. Comparison of surgical features between obese group and non-obese group

Variables Non-obese (n = 110) Obese (n = 32) P-value
Tracheal intubation time [s] 32.12 +8.76 39.64 +11.63 0.002
Intraoperative blood loss [ml] 27.63 £18.93 28.21+19.62 0.63
Operative time [min] 86.62 £16.76 95.32 +£17.53 0.002
Chest tube drainage time [days] 3.12 £2.02 2.63 +0.67 0.36
Chest tube drainage volume [ml] 201.52 +18.65 203.63 £19.52 0.95
Length of hospital stay [days] 3.56 +1.68 3.72 £1.56 0.86
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Table lll. Postoperative complications in obese
group and non-obese group

Parameter Non- Obese  P-value
obese (n=32)
(n=110)
Complications (total) 14 5 0.14
Pulmonary complications 7 2 0.73
Wound infection 2 1 0.62
Arrhythmia 2 1 0.68
Pulmonary air leak 3 1 0.56

longer operative time. The operative time and anaes-
thesia time are important risk factors for postoperative
complications. Patients with postoperative complica-
tions experienced significantly longer operative time
than uncomplicated patients according to previous lit-
erature [27]. Thus, prolonged operative time may lead
to a higher rate of postoperative complications, espe-
cially in elderly patients [28]. In the present study, al-
though obese patients experienced longer operative
time, there was no difference in postoperative compli-
cations between obese and non-obese patients. This
may be due to the small increase in operative time
in obese patients compared to non-obese patients.
However, there was no significant difference between
the two groups on pain score, which both still had
a high level at 7 days and 15 days after surgery. We
consider this for the following reasons. The incision
was made in the thoracoabdominal junction which is
usually related to great tension leading to the high-
est initial pain intensity. The post-operation analgesia
method was set by flurbiprofen axetil via continuous
infusion twice for 3 days followed by loxoprofen sodi-
um via oral administration for 7 days. The analgesic
effect of loxoprofen sodium was weaker than that of
flurbiprofen axetil, so we noticed a slow decrease in
pain intensity over time. Meanwhile, some discomfort
during the hospital stay might have masked the pain,
hence the pain score was still at a high level 7 days
after surgery.

There are some limitations to this study. Firstly,
the number of patients in the obese and non-obese
groups was unequal. Secondly, the sample size was
not large enough, and more patients should be en-
rolled in a following study. Thirdly, patients in this
study were collected from a single centre, and mul-
tiple centres should be investigated for further stud-
ies. Lastly, the follow-up time was relatively short,
and prolonged follow-up time should be performed
to verify the present results.

Conclusions

Subxiphoid uniportal VATS for AMT does not
increase the rate of postoperative complications
in obese patients. VATS via subxiphoid approach is
safe, efficient, and feasible and can provide good
clinical outcomes for obese patients with AMT.
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