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Systematic review on awake surgery for lung metastases
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Abstract: In recent years, some authors started an awake surgery program for lung metastasectomy.
Very few information are available, and there have been no randomized trials. Taking a cue from a clinical
scenario a review on PUBMED was conducted from January 2000 to July 2017. The Following search
terms were used to retrieve potentials published articles: “awake surgery” or “awake lung surgery” or “awake
surgery for lung metastasectomy” or “non-intubated lung metastasectomy” or “awake surgery for pulmonary
metastasectomy” or “non-intubated pulmonary metastasectomy” or “awake surgery for lung metastases” or
“non-intubated lung metastases” or “awake surgery for pulmonary metastases” or “non-intubated pulmonary
metastases”. Literature search yielded 5,295 studies, of which only 3 fulfilled our inclusion criteria, but only
2 studies presented statistical analysis for the survival and they were from the same group. Awake surgery for
LM is a possible choice for selected patients when the general anesthesia or the intubation is contraindicated.
Although there is “some encouraging” evidence regarding awake LM, its quality is still very weak to confirm
the effectiveness for this approach. The initial positive results can drive further research in this direction, but

caution is necessary.
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Introduction

Although many surgeons perform lung metastasectomy, the
role of surgery in the treatment of lung metastases is not
well established (1-3). Video-assisted thoracoscopic surgery
(VATS) to perform metastasectomy is becoming more
common (4-7). In recent years some authors initiated an
awake surgery program also to perform lung metastasectomy
(LM) (8,9), and a further improvement seems to be
represented by the use of uniportal awake approach (10,11).

Clinical scenario and results
An 85-year-old woman presented to our clinic. Past medical

history included rectal carcinoma, arrhythmia, motor neuron
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disease, herniated discs and chronic cerebrovasculopathy.
The CT-scan revealed a nodule, with the maximum diameter
of 4 mm in the lingula close to an area of consolidation
(Figure I). The PET-CT scan showed a highly avid lesion.
Preoperative studies include: blood tests, arterial blood gases,
spirometry and cardiological examination. Cardiological and
neurological history were considered by the anesthetists as a
contraindication to general anesthesia, then the only possible
option was considered the removal of the small nodule under

awake surgery.

Anesthesia and operative technique

The patient was continuously monitored during the
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Figure 1 CT scan. A small nodule is seen close to an area of

consolidation of the lingula.
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Figure 2 A wedge resection in awake surgery for a small PET
positive nodule of the lingula in a patient with suspected colorectal
lung metastasis (13).
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procedure with pulse oximeter, electrocardiogram, invasive
blood pressure, bispectral index (BIS) and arterial blood
gases. Verbal numeric scale (VNS) was used intraoperatively
to evaluate the pain. Midazolam 1.5 mg and Fentanyl
50 mcg were administered to the patient. The aim was to
keep BIS between 75 and 85. Patient kept spontaneous
breathing with SpO, 95-96% (nasal cannula FiO, 30%).
Intraoperative arterial blood gases were normal. One gram
of Paracetamol was administered as analgesic. At the end
of the surgical treatment the patient showed normal vital
signs, BIS 98 and VNS was 0.

The surgical-team included the primary surgeon,
assistant doctor and scrub nurse. The surgeon operated
facing the back of the patient. The first assistant was on the
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opposite side of the operating table. Two monitors were
positioned opposite to the surgeon and to the assistant
and nurse. The position of the patient was the standard
posterolateral decubitus. A 3-cm skin incision was made
over the 5th intercostal-space and at the level of the mid-
axillary-line. The target intercostal space was chosen on
the basis of the CT-scan, and a 4 steps local anesthesia was
performed as previously described (12). There were some
adhesions, the chest was entered, and the index finger used
to palpate the lung. When the nodule was palpated, the lung
was easily grasped and the nodule subsequently resected
using an endo-stapler extracorporeally (Figure 2) (14).
The specimen was divided and sent for microbiological
and pathological examinations. A chest drain was inserted
through the incision. A chest-radiograph was taken in
the recovery room. The patient was observed for 3 hours
prior to her transfer to the high dependency unit. She was
discharged home on the 3" post-operative day and the
patient is well 9 months after the surgery.

Methods and literature search strategy

Taking a cue from the clinical scenario a review on PubMed
was conducted. The Following search terms were used to
retrieve potentials published articles from PubMed: “awake
surgery” or “awake lung surgery” or “awake surgery for lung
metastasectomy” or “non-intubated lung metastasectomy”
or “awake surgery for pulmonary metastasectomy” or “non-
intubated pulmonary metastasectomy” or “awake surgery
for lung metastases” or “non-intubated lung metastases”
or “awake surgery for pulmonary metastases” or “non-
intubated pulmonary metastases”.

Study inclusion and exclusion criteria

We considered all published articles from 2000 to April
2017, which reported on at least sufficient data to be
eligible. The literature search was limited to articles in
English. We evaluated the reports’ quality from the titles
and abstracts. The references of all eligible studies were
checked for identification of additional studies to be
included in the review. No attempt was made to locate
unpublished material. Reviews and teaching articles which
contributed no data for analysis were excluded. Case reports
and small series on pediatric patients were also excluded.
The research was limited to studies on humans and adults.
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Table 1 Evidence table of experiences on awake lung metastasectomy
No. of Type of Type of Mear.l Histology of Morbidity Megn 30-dal.y .
Study ; ) operative hospital mortality =~ Conversion
patients access anesthesia j ) metastases (%)
time (min) stay (%)
Ambrogi et al. 48 Uniportal  Sedation + 47 [30-57] Colorectal 6 3.0 0 3
[2017] (6) VATS Intercostal cancer days
block

Pompeo et al. 14 Triportal Sedation + 25.5 Colorectal 0.14 2.5 0 0
[2006] (7) VATS Epidural [23-33] cancer (4), days

others (10)
Galvez et al. 1 Uniportal ~ Sedation + 40 Nasopharyngeal 0 8.0h 0 0
[2014] (8) VATS Epidural carcinoma
Migliore 1 Uniportal ~ Sedation 50 Colorectal 0 3.0 0 0
et al. (present VATS + local cancer days
experience) anesthesia

Achieved records for:
Awake surgery (n=5,295)

Record excluded because:

(n=4,910)
«*  They were not on lung
surgery

Full-text of pontentially
elegible articles (n=385)

Record excluded because:
(n=378)
#+  They were not on lung

metastases
Relevant studies included

in systematic review (n=7)

Record excluded because:
(n=4)
#¢  They did not contain data

about the surgical results

Eligible studies (n=3):
«¢ 2 case series

#* 1 case report

Figure 3 PRISMA flow chart on papers selection.

Results

Our literature search yielded 5,295 studies, of which 3
fulfilled our inclusion criteria (8,9,15). From them, only 2
study presented statistical analysis data (Mann-Whitney test
for non-parametric data and Kaplan-Meier for the survival)
(Table I1). A flow chart of our search results according
to PRISMA guidelines is shown in Figure 3. Data and
outcomes of interest for this review were type of anesthesia,
type of access, mean operative time, histology of metastases,
conversion rate, 30-days mortality, composite outcome
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(morbidity) and mean hospital stay. The objective of these
studies was to evaluate the feasibility, safety, and benefits
of the awake surgery for the treatment of lung metastases.
Moreover, of the seven studies on awake surgery for LM,
four were from the same group.

Discussion

Minimally invasive surgery represents an important
evolution in thoracic surgery, and it is now well known that
it provides improvement in postoperative pain, average
hospitalization and related costs.

Awake surgery may represent a further step forward,
and it is to be considered suitable for selected patients,
with many advantages. In general, the absence of general
anesthesia means early post-operative pulmonary re-
expansion, faster recovery and a decrease in hospitalization
time (8). During awake surgery, the iatrogenic
pneumothorax allows a sufficient lung collapse, allowing a
proper operative field. Air trapping due to lung isolation
with double lumen tube is avoided. Moreover, the presence
of spontaneous breathing and mobility of the diaphragm
counteract the possibility of a mediastinal shift (9).

Nowadays, surgical indication for awake surgery
for LM is very strict. Kiss et 4/. performed only 2 lung
metastasectomy in awake surgery out 716 (0.27%) patients
requiring thoracic surgery (16). Certainly, before an awake
operation for lung metastases a multidisciplinary meeting is
necessary as the presence of multiple nodules, the extension
and the number of PM should be carefully studied (17,18).
Of note, we advocate that when uniportal surgery is
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preferred the site of skin incision should be carefully chosen
on the basis of the preoperative CT-scan. We generally
perform the incision above the target lesion.

The systematic review revealed weak data. Two papers
have been written by the same group (8,9). Ambrogi et 4/. (8)
and Pompeo et al. (9) compared awake metastasectomy
with a control group of standard VATS metastasectomy
reporting a significant difference in operating-room time,
hospital stay and estimated costs (P<0.05) in favor of the
awake surgery group. Decreasing of operating times allows
to increasing the number of daily procedures and further
decreasing the costs (8). Moreover, awake surgery for lung
metastasectomy demonstrated to cause significantly less
immunological and inflammatory response compared to
procedures under general anesthesia (19).

The main criticisms are twofold. The first is regarding
the small access’ size which limits palpation of the
pulmonary parenchyma and prevent further search of any
unexpected nodules. This problem may be more significant
during awake surgery than traditional VAT'S. In fact, during
awake surgery there is the surgeon tendency to reduce even
further the length of skin incision and the operative time.
Despite this, Pompeo et al. stated that there is no difference
between the awake surgery group and the control group
(VATS metastasectomy with general anesthesia) in terms of
the number of nodules palpated and resected (8). Moreover,
recent imaging studies and the combined use of high
resolution chest CT-scan and PET scan reduce the risk of
leaving ‘un-palpated nodules’ iz situ. The second could be
the difficulty to perform a suitable lymphadenectomy which
is important to stage correctly the disease, and to predict
the prognosis (20).

Conclusions

Awake surgery for LM is a possible choice for selected
patients when the general anesthesia or the intubation is
contraindicated. Although there is “encouraging” evidence
concerning awake LM, its quality is still very weak to
confirm the effectiveness of this surgical strategy. Therefore,
better evidence, preferably in the type of a randomized
controlled trial, is necessary to clearly evaluate the benefit
of this novel therapeutic approach. Also, it is mandatory to
establish some standardized criteria for surgical indication.
The initial reported positive results can drive further
research in this direction, but caution is necessary.
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