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Abstract

Purpose There has been no clear data on the effectiveness of pulmonary metastasectomy on several original cancers, including
head and neck. We aim to collect data about the metastasectomies performed in our center for eligible patients and elaborate more
on predictors and prognosis.

Methods A retrospective analysis of 56 patients who underwent metastasectomy from head and neck cancers at our facility between
January 2000 and January 2016 (16 years). Statistical analysis was performed based on gender, disease-free interval (DFI), location
of the original tumor, and histological subtypes to assess their effect and relevance to the prognosis and disease recurrence.
Results Twenty-nine males and 27 females had lung metastasis from head and neck. The primary lesions of the lung metastasis
were more often found in the thyroid (34%), followed by nasopharynx (32%). As for histology, the most common one was
papillary cancer (34%), followed by squamous cell carcinomas (29%). The DFI was more than 2 years in 32 patients (57%). The
survival rates were 79.5% at 3 years and 71.7% at 5 years. In the univariate analysis, histology was the only independent
prognostic factor (p =0.05). On the other hand, age (p =0.6), DFI (p =0.24), and site of the primary tumor (p =.06) showed
no effect on the prognosis of head and neck cancers metastasizing to the lungs.

Conclusion Pulmonary metastasectomy for lesions originating from head and neck provides good long-term survival.
Histological subtype was the only statistically significant prognostic factor.
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Introduction despite choosing the most appropriate management.
Nevertheless, not enough studies were performed to assess
Surgical resection of lung metastases in selected patients pro-  the survival benefit from pulmonary metastasectomy for differ-

vides better control of the disease that would not be possible  ent histological subtypes and other prognostic factors. For the
with chemotherapy alone in most cases [1, 2]. However, some above-mentioned facts, the question remains as to whether or
patients have bad outcomes following the surgical intervention  not the apparent improvement in metastasectomy associated
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survival is due to the resection, or simply due to the selection of
patients with favorable demographics.

As part of choosing the patients that would benefit from the
metastasectomy, a multidisciplinary approach that includes
both the oncologist and the thoracic surgeon is necessary to
proceed with pulmonary metastasectomy. Prolonging the sur-
vival and optimizing the timing of the surgical intervention are
the key objectives in providing a surgical procedure to those
patients, who are most likely to benefit from it.

Although, there are no published guidelines from experts in
this field (with the exception of guidelines for the resectability
of the colorectal cancer lung metastases from the National
Comprehensive Cancer Network (NCCN) [3]. Most clinicians
would accept the following criteria for a pulmonary
metastasectomy [1, 2, 4, 5]:

1) The pulmonary metastases appear to be completely re-
sectable based on the preoperative imaging

2) Adequate cardiopulmonary reserve to undergo resection

3) Technical feasibility of the operation

4) Controlled primary tumor site

5) In the absence of extra-pulmonary metastatic disease, the
disease must be controllable with surgical intervention or
another treatment modality

One of the most common cancers that metastasize into the
lungs is head and neck cancer [1, 2, 4]. It is considered to be the
third common indication for pulmonary mastectomies after bone
and soft tissues sarcomas in our center [5]. Although the number
of surgeries for the pulmonary metastasis from head and neck
cancer is increasing, few reports have assessed their outcome
with different results about the prognostic factors that affect the
survival [5—7]. Thus, this study examines the surgical proce-
dures, indications, and survival after lung metastases resection
of head and neck cancer in our institution. This particular retro-
spective design is aiming to study how survival is affected by
different parameters in our practice at our tertiary care center.

Methodology

Type of study Our study is a retrospective cohort study.

Primary and secondary endpoints

» Examined the survival prognosis in 56 patients with pul-
monary metastasis from head and neck cancers.

» Examined the predictors of survival in 56 patients with
pulmonary metastasis from head and neck cancers.

We examined the prognosis and predictors of survival in 56
patients with pulmonary metastasis from head and neck

cancers. The cases included in the study encompassed surger-
ies done at our facility running during a 16-year period from
January 2000 till January 2016. We examined epithelial ma-
lignant tumors with primary lesions in the oral and nasal cav-
ities, with pharyngeal and thyroid cancer. The metastasectomy
margin was primarily removed with possible segmentectomy,
lobectomy, and additional mediastinal lymph node dissection
when indicated.

Inclusion/exclusion criteria

Inclusion criteria for patients were determined based on con-
trolled primary disease and a curative approach to surgery,
which goes in congruence with Thomford’s criteria. We ex-
cluded any patient who does not fit these criteria. Fifty-six
patients were included in the study as per the inclusion criteria.

Aim of the study

We aim to identify the impact of many different factors on
lung metastasectomy of head and neck tumors as well as the
outcomes and prognosis of the surgery.

Statistical consideration

The statistical analyses of data were performed using SAS
version 9.3 software (SAS Institute, Inc., Cary, NC, USA).
Descriptive statistics of variables are reported as a mean stan-
dard deviation and categorical variables as frequencies and
percentages. Disease-free interval was defined as the time be-
tween the treatment of the primary tumor and the diagnosis of
the metastasis1. The Kaplan-Meyer method was used for sur-
vival tables and curves. Age, sex, DFI, histology, surgical
approach, and number and size of nodules were compared
by the log-rank test and univariate logistic regression test.
The level of significance was set at p < 0.05.

Results

Out of the 56 patients, 29 males and 27 females were showing
a fair distribution across both genders. The mean age at the
time of surgery for the lungs was 53.1 years, ranging from
18 years to 81 years. The primary lesion was most often con-
firmed in the thyroid (19) followed by nasopharynx (18), oral
cavity (8), salivary glands (7), and larynx (4). For the histo-
logical type, papillary cancer, squamous cell carcinoma,
adenocystic carcinoma, undifferentiated, and myoepithelial
cancer were 19, 16, 11, 8, and 2 in number respectively.

The mean number of pulmonary metastases was 2.8 nod-
ules, ranging from a single nodule to 23 nodules. The mean
tumor diameter was 2.5 cm, with a range between 0.4 and
7.5 cm. Thirty-eight patients had unilateral lesions in the lungs
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while 18 had bilateral lesions. With respect to the surgical
method, thoracotomy, video-assisted thoracoscopic surgery
(VATS), and sternotomy were performed in 43, 12, and 1
patient respectively. The metastases were completely removed
from all subjects with negative margins. Thirty-four patients
underwent chemoradiotherapy alongside the operation as part
of the management plan for the primary cancers. Also, 32
subjects had DFI of more than 2 years, 18 subjects had DFI
of less than a year, and the other 6 had DFI between 1 and
2 years (Table 1).

No postoperative complications of grade 2 and higher or
surgery-related death occurred. Some postoperative complica-
tions included grade 1 complications, with pneumonia, atel-
ectasis, and one case of wound infection. Survival with no
recurrence, survival with recurrent cancer, deceased with no
recurrence, and deceased with recurrence diseases occurred in
23, 19, 1, and 13 respectively. With regard to the recurrence
site after metastasectomy surgery, 15 patients had chest recur-
rence, and 17 patients had other organ recurrences including
the liver, bone, brain, and others (Table 2). In all of the sub-
jects, the 3- and 5-year survival rates were 79.5 and 71.7%,
respectively, and the median survival period was 4.2 years
(Fig. 1). The survival rates according to the primary lesion site
are presented in (Table 3) and Fig. 2, while the survival
pertaining to the histology of the primary lesion is presented
in (Table 4) and Fig. 3. Similarly, the survival rate based on

DFI is presented in (Table 5) and Fig. 4. In a univariate anal-
ysis of the prognostic factors, the histological subtype of pri-
mary cancer showed a statistical significance with a p value of
0.05. However, age (p =0.6), disease-free interval (p = 0.24),
and site of primary cancer (p =0.06) showed no significant
prognostic accountability (Table 6).

Discussion

Surgical resection and chemotherapy have been the mainstream
treatments for pulmonary metastasis. The goal of curative re-
section of pulmonary metastases is complete identification and
removal of all foci of malignancy with the maximal preserva-
tion of normal lung tissue. Surgical resection can be performed
either by open thoracotomy or minimally invasive techniques.
Many standard thoracic operations such as wedge resection,
segmentectomy, lobectomy, and pneumonectomy are per-
formed nowadays as part of the treatment plan for pulmonary
metastasis. There have been studies suggesting survival bene-
fits following surgical resection of lung metastasis from head
and neck cancer [6—12]. A meta-analysis shows an absolute
reduction of 29.1% in patients underwent pulmonary
metastasectomy for head and neck tumors with metastasis to
the lungs [7]. Furthermore, a 5-year survival rate between 20.9
and 59.9% has been reported from other studies in patients who

Table 1 The background of the

subjects Characteristics of

primary cancer

Number (N = 56)

Characteristics of
metastatic lesion

Number (N =56)

Gender
Male 29
Female 27

Site of primary

Larynx 4
Nasopharynx 18
Oral cavity 8
Salivary gland 7
Thyroid 19
Histology
Papillary 19
SCC* 16
ACCH** 11
Undifferentialted 8
Myoepithelial 2
Disease-free interval
<1 year 18
1-2 years 6
>2 years 32

Age median (range) 53.1 (18.0-81.0)

Number of tumors median (range) 2.8 (1.0-23.0)
Largest tumor size median (range) 2.5 (0.4-7.5)
Laterality

Unilateral 38

Bilateral 18
Operation

Sternotomy 1
Thoracotomy 43

VAT S 12

Margins

Negative 56

Positive 0

Chemoradiotherapy for the primary cancer

Yes 34
No 22
Recurrence of Mets

Yes 32
No 24

*Squamous cell carcinoma

**Adenoid cystic carcinoma

*#*Video-assisted thoracoscopic surgery
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Table 2 Outcome and survival of 56 patients with pulmonary
metastasis
Outcome
Alive with recurrence 19
Alive with no recurrence 23
Deceased with recurrence 13
Deceased with no recurrence 1

Recurrence site after metastasectomy

Chest (lung/pleura/lymph nodes) 15

Other (liver/bone/brain) 17
Survival in years mean (range) 4.2 (0.1-12)

3-year survival 79.5%

S-year survival 71.7%
Hospital stay in days mean (range) 10.8 (3.0-49.0)
Operative/in-hospital mortality 0

underwent resection of pulmonary metastasis [2]. These studies
strongly suggest a significantly favorable prognosis in the sur-
gical resection group.

Our center, being oncology as well as a tertiary care referral
center, has been receiving many patients with lung metastases
for consideration for surgery. All patients in our center
underwent a computed tomography (CT) scan for better

evaluation of their nodules and since 2005, most patients
had positron emission tomography (PET) scan as preoperative
staging. Hence, we only operate on potential patients who are
more likely to benefit from metastasectomy. It is known that
multiple bilateral metastasis are less likely to be suitable for
metastasectomy unless stable in number [1, 2, 4, 5],
Therefore, we adopted to observe all such cases over 6—
12 weeks and repeat the scan before surgery, and if there is
an evidence of new metastasis appearing, we elect not to offer
metastasectomy. Likewise, we adopted an aggressive ap-
proach to our patients with multiple or recurrent lung metas-
tasis upon fulfilling the following criteria: (1) long disease-
free interval, (2) absence of pleural based or lymph node in-
volvement, (3) squamous carcinoma with good response to
the treatment of the primary site, and (4) patients in good
performance status. On the other hand, pre-operatively, we
follow a strict policy to take a biopsy of the approachable
nodule to confirm its pathology and correlate it with the pri-
mary diagnosis. The decision on the nature of the pathology
and whether to go ahead with surgical intervention is taken
jointly by different team members including pathologists, on-
cologist, radiologist, and surgeons during tumor board meet-
ings and the examination is carried out again post-operatively.
Additionally, for challenging special cases, we perform a CT-

Overall Survival
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Fig. 1 Overall survival graph. The survival rate was 79.5% at 3 years and 71.7% at 5 years
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Table 3 Survival of the patients
after pulmonary metastasectomy Primary site Number (1 =56) 3-year survival (%) 5-year survival (%) p value
according to the primary site
using the Kaplan-Meier method Larynx 100 50 0.02
and log_ran_k test NaSOpharyHX 18 77.78 71.3

Oral cavity 8 72.92 2431

Salivary gland 7 100 66.67

Thyroid 19 94.74 88.82

guided needle puncture/CT-guided microcoil insertions prior
to VATS when lung nodules were not palpable. This being
said and adding the fact that our analysis included patients
with papillary thyroid carcinoma that has better prognosis
may explain our slightly better outcome with 79.5% at 3 years
and 71.7% at 5 years. Likewise, having a younger population
with a mean age of 53.1 years, compared to the literature with
older candidates, has added favorable results to our
experience.

We ensure complete resection of lesions with negative mar-
gins but also are aware of minimizing resection of functional
lung tissue as much as possible while leaving patients with
adequate pulmonary function. Thus, wedge resection is the
most common approach done by our team to ensure adequate
outcomes. Moreover, segmentectomy is generally

infrequently done by our section for pulmonary
metastasectomy, but for lesions for which a wedge resection
is technically not possible and lobectomy is not required, we
do segmentectomy.

Also, the prognostic factors for patients with lung metasta-
sis from head and neck cancer have also been studied in the
literature. Some studies have shown gender, mediastinal
lymph node metastasis, the number of pulmonary metastases,
DFI, histological subtypes, and location of the original tumor
[7, 8, 10-12].

Out of the significant factors being addressed in other stud-
ies, we have analyzed DFI, histological subtypes, and location
of the original tumor in our study to compare our experience
with that in the literature. Shiono et al. showed that worse
prognosis is expected when DFI is less than 2 years compared

Overall Survival by Site
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Table 4 Survival of the patients

after pulmonary metastasectomy Primary site Number (1 = 56) 3-year survival (%) 5-year survival (%) p value
according to histology of primary
using the Kaplan-Meier method ACC** 11 100 100 0.002
and log_ran_k test Myoeplthellal 2 100 100

Papillary 19 94.74 88.82

SCC* 16 62.5 44.64

Undifferentiated 8 87.5 75

*Squamous cell carcinoma

**Adenoid cystic carcinoma

to more than 2 years (p =0.044) [11]. Regarding the site and
histology of the primary tumors, most of the literature agrees
that tumors that originate from the oral cavity and squamous
cell carcinoma had the worst prognosis from all cancers of
head and neck [6-8, 13].

Likewise, our study found that histological subtypes and
the location of the original tumor had an effect on the progno-
sis of our patients; however, DFI was not statistically signifi-
cant as a prognostic factor. In our subjects, the histological
subtype is the most important prognostic factor on the 5-
year survival rate for patients with metastatic head and neck
tumors. Supporting the current literature, squamous cell car-
cinoma (SCC) has the worst 5-year survival rate of 44.64%

compared to undifferentiated thyroid carcinoma (75%), papil-
lary (88.82%), adenoid cystic carcinoma (100%), and
myoepithelial carcinoma (100%) (Table 3). Thus, SCC needs
aggressive chasing compared to other histological subtypes
during the treatment process. For the location of the original
tumor, oral cavity tumors had the worse prognosis. Oral and
laryngeal cancers had a 5-year survival rate of 24.31% and
50% respectively compared to salivary glands tumors
(66.67%), nasopharynx (71.3%), and thyroid cancer
(88.82%). This could be related to the histological subtype
associated with the original tumor location or the nature of
the spreading process of these lesions to other organs. Thus,
our study supports the current literature where squamous cell

Overall Survival by Histology
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Table 5 Survival of the patients
after pulmonary metastasectomy Primary site Number (1 =56) 3-year survival (%) 5-year survival (%) p value
according to disease-free interval
(DFI) using the Kaplan-Meier <1 year 18 77.03 71.12 0.632
method and log-rank test 1-2 years 6 83.33 66.66

>2 years 32 83.85 79.19
carcinoma and oral cancers have a very poor prognostic pre- Conclusion

diction when metastasized to the lung.

Limitations

In addition to the lack of a control group to standardize the
results, we acknowledge limitations to our study. First, this
was a retrospective study, so not all patients were treated sim-
ilarly. This implies the potential of selection bias in some
patients compared to others. However, by the nature of the
study subjects and the consecutive recruitment of patients,
we feel confident that such systematic bias may be excluded.
Furthermore, the sample size was sufficient to attain statisti-
cally significant results.

Some patients underwent chemotherapy either prior to the
primary surgery or after resection, which may influence the
lesion size. However, the change in the size of all these pa-
tients was not significant in any of our analysis. Moreover,
including papillary thyroid carcinomas with favorable prog-
nosis may have affected our results; however, this could be
explained by our center’s protocol in accepting patients with
thyroid cancer under head and neck section. Lastly, we could
not evaluate the histological involvement of lymph nodes and
its effect on survival; nevertheless, it was not established in the
literature as per our search. This study can be seen as a frame-
work for further prospective analyses.

Overall Survival by DFI
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Fig. 4 Survival and disease-free interval (DFI)

Pulmonary metastasectomy of tumor originating from
head and neck has a survival rate of 79.5% survival at
3 years and 71.7% survival at 5 years, which is consid-
ered to be a good prognosis following surgery. Survival is
significantly changed depending on two variables: histol-
ogy and site of the original tumor. On univariate logistic
regression test, histology is the only variable that is sta-
tistically significant as a prognostic factor. The site is also
noteworthy to a certain measure, with no influence on
hazard ratio. Our study supports the current literature
and adds to its evidence about the prognostic factors for
lung metastasectomy from head and neck tumors as a
local/regional evidence. We also recommend further stud-
ies to help with the selection criteria for patients who
undergo a pulmonary mastectomy to ensure the best
outcomes.

Table 6  Univariate logistic regression test

Characteristic Number (n = 56) Percentage p value
Age
<40 10 17.86 0.60
40-69 36 64.28
70+ 10 17.86
Histology
ACCH* 11 19.64 0.05
Myoepithelial Ca 2 3.57
Papillary 19 33.92
SCC* 16 28.57
Undifferentiated 8 14.3
Site
Larynx 4 7.14 0.06
Nasopharynx 18 32.14
Oral cavity 8 14.29
Salivary gland 7 12.50
Thyroid 19 33.93
Disease-free interval
<1 year 18 32.14 0.24
1-2 years 6 10.71
>2 years 32 57.14

*Squamous cell carcinoma

**Adenoid cystic carcinoma
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