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Abstract

AIM: To investigate the clinicopathological character-
istics of late-stage lung cancer patients with gastroin-
testinal (GI)-tract metastases, focusing on therapeutic
options and outcomes.

METHODS: Our institution (the National Taiwan Uni-
versity Hospital) diagnosed 8159 patients with lung
cancer between 1987 and 2008, of which 21 developed
symptomatic GI metastases. This study reviewed all of
the patients’ information, including survival data, path-
ological reports, and surgical notes.

RESULTS: The most common histological type of lung
cancer was adenocarcinoma, and 0.26% of patients with
lung cancer developed GI metastases. The median dura-
tion from lung cancer diagnosis to GI metastases was
three months (range, 0-108 mo), and the average time
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from diagnosis of GI metastasis to death was 2.8 mo.
Most patients with symptomatic gastric and/or duodenal
metastases exhibited GI bleeding and were diagnosed
by panendoscopy. In contrast, small bowel metastases
typically presented as an acute abdomen and were not
diagnosed until laparotomy. All patients with small bowel
or colonic metastases underwent surgical intervention,
and their perioperative mortality was 22%. Our data
revealed a therapeutic effect in patients with solitary GI
metastasis and a favorable palliative effect on survival
when metastases were diagnosed preoperatively. In
patients with multiple GI metastases, the presentation
varied according to the locations of the metastases.

CONCLUSION: Surgical treatment is worthwhile in a
select group of patients with bowel perforation or ob-
struction. Physicians should be more alert to symptoms
or signs indicating GI metastases.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Lung cancer is a major cause of cancer-related death
worldwide. In Taiwan, it is the second leading cause of
cancer death, with neatly 8700 new cases and 7500 deaths
per year!, Approximately one-half of lung cancer pa-
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tients develop metastases’, the most common sites of

which are the lymph nodes, liver, adrenal glands, bone,
and brain”. Symptomatic gastrointestinal (GI) tract me-
(3 although GI metastases
from lung cancer are rare. The reported incidence of GI
metastasis from lung cancer varies from 0.5%-10%, and
mainly depends on the evaluation method used (endos-
copy, surgical specimens, or autopsy) 27 The typical pre-
sentations of GI metastases are abdominal pain, bleed-
ing, obstruction, and perforation, of which perforation
is the most serious complication, necessitating surgical

tastases are not uncommon

intervention to prevent a life-threatening event. GI tract
involvement with lung cancer is generally considered to
be associated with a late or advanced stage of the disease.
Therefore, the question of how to manage patients with
symptomatic GI metastases from lung cancer is impoz-
tant; however, management of the disease remains a con-
troversial topic™,

The present study describes the clinicopathological
features of a large series of primary lung cancers mani-
festing GI metastases and discusses therapeutic options,
with a particular focus on the role of surgeons in this
uncommon oncological setting.

MATERIALS AND METHODS

This research reviewed the surgical pathology reports
of patients diagnosed with GI metastases from 1987 to
2008 at the National Taiwan University Hospital. Only
those cases in which the primary source of the metas-

tases was documented as lung cancer were included in
our analysis. The diagnostic criteria were (1) radiological
demonstration of a primary lung tumor and exclusion of
tumors elsewhere, and (2) the morphology and immu-
nohistochemical profiles were consistent with a primary
pulmonary tumor. Of 8159 patients diagnosed with lung
cancer, 21 were found to have GI metastases. Metastatic
disease originating from a lung primary tumor was con-
firmed from biopsy specimens or from surgical resection
of the GI tract in patients.

Patient information, including age, sex, pathology, ini-
tial lung cancer stage, interval between lung tumor diag-
nosis and discovery of GI involvement, clinical presenta-
tion, other metastatic site locations at the time of GI me-
tastases, and patient survival, was recorded and reviewed
retrospectively. Clinical and other follow-up data were
obtained in all cases from patient records and referring
physicians. Analysis of the survival data was performed
by the Kaplan-Meier method. Differences between sub-
groups were compared for statistical significance using
the log-rank test. P values were two-sided and the signifi-
cance level was set at 0.05.

RESULTS

Patient characteristics
Table 1 summarizes the patient data, including clini-
cal manifestations, diagnosis, treatment, and follow-up.
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Boishidengs  WIG | www.wjgnet.com

The patients ranged in age from 40 to 81 years (median,
09 years), and of the five women and 16 men, 14 had a
smoking history. Nine patients (one woman, eight men)
developed symptomatic gastric and/or duodenal metas-
tases. Six patients (all male) had symptomatic small bowel
metastases. Three patients (two women, one man) had
symptomatic colonic metastases. The other three patients
(two women, one man) had multiple GI tract metastases.

Interval between lung cancer diagnosis and
gastrointestinal metastasis

Studies have reported GI tract metastasis to occur in the
later stages of lung cancer'. In our study, the median du-
ration from lung cancer diagnosis to GI tract metastasis
in the eight patients with initial stage 1 to Il disease was
8 mo (ranging from 2 to 108 mo). In contrast, 5 of the
13 patients with stage [V lung cancer developed simul-
taneous GI metastases, and the medium duration of the
other eight patients with GI metastases was 3.5 mo (rang-
ing from 1 to 17 mo). The average time from GI metas-
tasis diagnosis to death was 2.8 mo, similar to the 130.3 d
reported by Yang e al”.

Clinical presentations and diagnosis

Gastrointestinal hemorrhage was the most common sym-
ptom of GI metastasis (11 of 21, 52.4%). Panendoscopic
biopsy easily diagnosed nine patients with gastric or
duodenal metastases. Three of the six patients with small
bowel metastases exhibited intestinal perforations and the
others exhibited GI obstructions. Of these patients, 67%
(4/6) wete diagnosed by laparotomy, including three cases
of intestinal perforation, which could reflect the fact that
small bowel metastases are more difficult to diagnose be-
fore surgery, and the typical clinical manifestations are an
acute abdomen or peritonitis. In contrast to patients with
colonic metastases, the diagnosis of patients with GI
metastasis could be made before surgery by computed
tomography (CT) or colonoscopy. This result is possibly
attributable to the slow progression of clinical manifesta-
tions and physician awareness. Clinical presentations of
multiple GI involvements were variable, and depended
on the major location of the metastatic GI tumors. For
example, patient #19 had stage IV lung cancer and expe-
rienced mild abdominal pain for weeks. She did not pay
attention to the pain, thinking it was an adverse effect of
chemotherapy. Her symptoms progtessed rapidly to poor
appetite and little oral intake; therefore, she was admitted
for further management. A CT scan revealed multiple
intra-abdominal tumors involving the ovaries, pancreas,
and stomach. After discussing the options with the pa-
tient and her family, they all agreed to hospice care, and
the patient passed away three months later.

Histological subtypes and other metastatic sites

Half of the patients in this series (12 of 21) had primary
lung adenocarcinoma and five had squamous cell carcino-
ma; the other four included one pleomorphic carcinoma,
one small cell carcinoma, one undifferentiated carcinoma,
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Table 1 Clinical and pathological features of patients with gastrointestinal metastases

Patient Age (yr) Histology Initial  Time period (mo) from Clinical Diagnostic Other extra-thoracic Surgery Survival
number /sex pTNM diagnosis of lung tumor to presentation procedure metastatic sites
staging major Gl metastasis
1 58/F  Adenocarcinoma v 1/stomach Abdominal PES Brain, bone, liver, Nil 15 mo
pain adrenal gland
2 79/M Pleomorphic % Simultaneous/stomach ~ Hemorrhage PES Bone, liver, Nil 1mo
carcinoma gall bladder
& 81/M  Adenocarcinoma v 5/stomach Hemorrhage PES Bone Nil 1 mo
4 73/M  Adenocarcinoma  IIb 5/stomach Hemorrhage PES Brain Nil 1 mo
5 71/M  Squamous cell Ib 9/stomach Hemorrhage  PES, CT Spleen, liver Proximal l6d
carcinoma gastrectomy
6 59/M  Adenocarcinoma Y% 17 /stomach Hemorrhage PES Bone, liver Nil 2 mo
7 71/M  Squamous cell la 108/stomach Hemorrhage Laparotomy Liver Wedge resection 15 d
carcinoma and duodenum of stomach
8 70/M Small cell b 7/stomach Abdominal PES Bone, Nil 3 mo
carcinoma and duodenum pain pancreas
hemorrhage
9 66/M  Adenocarcinoma IV Simultaneous/duodenum Hemorrhage PES Adrenal gland Nil 1 mo
10 72/M  Undifferentiated IV Simultaneous/small bowel Bowel CT Brain Segmental 1mo
obstruction resection
11 63/M  Adenocarcinoma  Ib 3/small bowel Perforation Laparotomy Peritoneal seeding Primary repair 3 d
12 47/M  Adenocarcinoma IV 2/small bowel Bowel Laparotomy Nil Segmental 2 mo
obstruction resection
13 66/M  Adenosquamous IV 3/small bowel Bowel Echo Brain Segmental 3 mo
carcinoma obstruction resection
14 73/M  Adenocarcinoma IV 14/small bowel Perforation Laparotomy Liver Segmental 1d
resection
15 71/M  Squamous cell b 2/small bowel Perforation Laparotomy Peritoneal seeding Segmental 3 mo
carcinoma resection
16 61/F  Adenocarcinoma IIb 52/colon Abdominal CT Nil Right 8 mo
pain hemicolectomy
17 66/M  Squamous cell \% 4/colon Hemorrhage Colonoscopy Liver, brain Right 5 mo
carcinoma hemicolectomy
18 54/F  Adenocarcinoma IIb 32/colon Ileus CT, Bone, brain Right 4 mo
Colonoscopy hemicolectomy
19 40/F  Adenocarcinoma v 1/multiple GI Ileus, PES, CT Ovary, adrenal Nil 3 mo
involvement Hemorrhage gland, pancreas
20 69/M  Squamous cell \Y Simultaneous/multiple ~Hemorrhage  PES, CT Bone Nil 2 mo
carcinoma Gl involvement
21 80/F  Adenocarcinoma IV Simultaneous/multiple Tenesmus CT Ovary, uterus Nil 3 mo

GI involvement

'Patient still alive. M: Male; F: Female; pTNM: Pathological tumor-lymph node-metastasis; GI: Gastrointestinal; PES: Panendoscopy; CT: Computed tomography.

and one adenosquamous carcinoma.

All but two of the patients (19/21, 90.5%) had me-
tastases to other locations at the time of GI metastasis
diagnosis. The most common extrathoracic metastatic
sites were the liver, brain, bone, adrenal glands, spleen,
and pancreas. The two cases (patients #12 and #16) with
only one GI metastasis underwent surgical resection with
therapeutic intent and one was still alive at the time of
writing,

Surgical procedures and clinical outcomes

Upon diagnosis of stomach or duodenal involvement,
conservative treatment was prescribed for symptoms, and
imaging studies were performed to evaluate other possi-
ble metastatic sites. All nine patients in this subgroup had
other simultaneous metastases that were considered to
represent the late stage of lung cancer. If the symptoms
(GI bleeding or abdominal pain) could be controlled by

medication, supportive treatment was continued. Two
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patients underwent surgical intervention due to massive
hemorrhage; patient #5 received a proximal gastrectomy
for a 6.7-cm ulcerative mass over the body of the stom-
ach with direct invasion of the spleen, and patient #7 re-
ceived a wedge resection for an ulcerative lesion over the
cardia of the stomach. Unfortunately, these two patients
died within one month of sutrgery owing to postoperative
complications. The other seven patients received only
supportive treatment, and the median survival was one
month (range, 1 to 15 mo). We observed that patients
treated with conservative therapy exhibited a significant
survival benefit in comparison with those who received
surgical treatment (P = 0.005).

Nine patients with small bowel or colonic metastases
underwent laparotomy. As mentioned above, four pa-
tients were not diagnosed until laparotomy. Patients who
required immediate surgical intervention exhibited an
acute abdomen, such as perforation or peritonitis. Sur-
vival comparisons of these patients, based on the timing
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Figure 1 Kaplan-Meier plot of the survival curve for nine patients accord-
ing to the diagnostic time of gastrointestinal metastasis before surgery
(solid line) or after surgery (dashed line).

of diagnosis, showed that the survival benefit was sig-
nificantly increased in the subgroup with GI metastases
diagnosed before surgery (P = 0.032, Figure 1). Accord-
ingly, early GI metastasis detection and timely surgical
intervention are important for lung cancer patients. Of
the three patients with multiple GI tract metastases, all
received palliative treatment and died of the disease.

As an example, one patient (case #16 in Table 1) was
diagnosed with lung adenocarcinoma in October of
2003. At that time, chest radiography showed massive left
pleural effusion. A chest CT revealed a patchy consolida-
tion with pleural thickening in the left upper lung lobe.
Adenocarcinoma was confirmed by CT-guided biopsy
and pleural effusion collected »iz aspiration for cytologi-
cal analysis. After a complete staging work-up, stage b
lung cancer was confirmed and the patient underwent
multiple courses of chemotherapy. However, the patient
began experiencing abdominal pain, which was aggra-
vated after meals, in March of 2008. A physical examina-
tion revealed diffuse abdominal tenderness without re-
bounding pain, and an abdominal and pelvic CT showed
a single ill-defined mass with local infiltration into the
ascending colon (Figure 2A). Colonoscopy revealed a cit-
cular tumor with luminal obstruction (Figure 2B), and a
biopsy indicated adenoma with malignant change. Colon
cancer was the tentative diagnosis; however, the actual or-
igin of the tumor could not be confirmed. After surgical
intervention, a 4-cm irregular-shaped mass invading the
adjacent small bowel in the ascending colon was noted
during the laparotomy, and a right hemicolectomy with
a segmental resection of the small bowel was performed
without complications. The pathological report revealed
that the tumor involving the colon was mainly located in
the pericolonic soft tissue and invaded inwards into the
colonic muscular layer (Figure 3A). The morphology of
the tumor was distinct, characterized by pleomorphic
oval nuclei, scant cytoplasm, and an irregular glandular
pattern. Immunohistochemical staining revealed the tu-
mor cells to be positive for thyroid transcription factor-1
(TTF-1) and cytokeratin 7 (CK7), but negative for CK20
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Figure 2 Imaging study of one patient with colonic metastases from lung
cancer. A: An abdominal computed tomography showed a 4-cm ill-defined tu-
mor at the ascending colon (arrow); B: Colonoscopic feature of a circular mass
with luminal stenosis and easy-touch bleeding.

(Figure 3B-D). The diagnosis of a metastatic adenocarci-
noma of pulmonary origin was confirmed.

DISCUSSION

Lung cancer is the leading cause of death from cancer

wotldwide, and about one-half of lung cancer patients
have metastatic disease at the initial diagnosis[z"ﬂ. The
most common sites of metastatic disease are the lymph
nodes (48%), liver (45%), adrenal glands (41%), bone
(31%), and brain (25%)". Before the 1980s, GI tract
involvement was considered an unusual metastasis site

P11 and the pathogenesis of bowel me-

from lung cancer
tastases was considered to be due to tumor-cell spreading
via the hematogenous or lymphatic routes. A review of
autopsy data by Antler ¢ al” reported the incidence of
GI metastasis to be 14%; however, 14% may be higher
than the true incidence of GI metastasis, because a large
number of esophageal metastases in their study were
the result of direct invasion. The incidence of symp-
tomatic small bowel metastasis has been reported to be
0.4%-0.5%"". In our seties, there were 21 cases of symp-
tomatic gastrointestinal metastases among the 8159 lung
cancer patients (0.26%). The disparity between subclinical
and clinical GI metastases is still high.

Gastric and/or duodenal metastases from lung cancer
are very rare, and there are only a few cases of varying
malignant cell types reported in the literature!" ™. These
cases exhibited symptoms of abdominal pain, chronic
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Figure 3 Microscopic findings of metastatic lung adenocarcinoma in the colon. A: Hematoxylin-eosin staining; x 200. This tumor was characterized by pleomor-
phic oval nuclei, scant cytoplasm, an irregular glandular pattern (arrow), and invasion of the muscle layer (arrow head) of the colon; B-D: Staining for thyroid transcrip-
tion factor (TTF)-1 (B), cytokeratin (CK)7 (C), CK20 (D); x 100. In general, CK20 positive means that the tumor originates from the gastrointestinal tract. By immuno-
histochemistry, the tumor cells located in the lower part of the figure were found to be positive for TTF-1 (B) and CK7 (C), but negative for CK20 (D). The glandular

structures in the upper part belong to the colon mucosa.

bleeding, anemia, or hematemesis, and the pathological
results of panendoscopic biopsy provided accurate diag-
noses. In contrast to the small bowel, the most common
metastatic site of lung cancer in the GI tract'™"*" there
have been few reports of lung cancer metastases to the
colon, appendix, or anus'"”. Small intestine involvement
often leads to an acute abdomen as a result of perfora-
tion or obstruction"” whereas colon metastases usually
result in vague symptoms. In our cases of small bowel or
colon metastases, all patients required surgery to relieve
the obstruction or control peritonitis. In general, the use
of CT, abdominal sonography, or endoscopy plays an im-
portant role in identifying lesions.

Even with endoscopy, lung cancer involving the GI
tract has no specific features, appearing as a diffuse in-
volvement of the mucosa and multiple nodules with or
without mucosa ulceration®?”". An experienced patholo-
gist might be able to conclude a metastatic tumor based
on morphological study of tumor tissue from surgical re-
section. However, in most cases histological examination
with staining using cell type-specific markers is the only
way to identify metastatic tumors of the GI tract. Several
different CK and other protein markers are widely used
to distinguish carcinomas of different origins. Rossi ef al™
concluded that lung carcinomas usually demonstrate a
CK7+/CK20- immunoprofile, whereas intestinal carcino-
mas have a different CK7-/CK20+ pattern. Thus, CK7 is
a good marker for distinguishing those cell types. In gen-
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eral, primary lung tumors can be identified by CK7; how-
ever, studies have demonstrated that primary adenocarci-
nomas of the rectum or small intestine may also express
CKY7 in a significant number of cases, and may even lose
CK20 expressionm’m]. Therefore, to exclude a possibility
like this, employing a more specific marker of lung tumor
origin, such as TTF-1%" together with CK7 and CK20
could more effectively differentiate metastatic GI tumors
from lung cancer.

Every type of lung cancer can result in GI metastasis.
McNeill e a/” and Berger ¢ al” reported that squamous
cell carcinoma causes small bowel metastases more fre-
quently than other lung tumor cell types. In the series of
Antler ¢f o/, small cell carcinoma and large cell carcinoma
were more likely to result in GI metastases. However, in
our series, adenocarcinoma was the most frequent type
resulting in GI metastases. In accordance with our results,
Garwood et al” reported that adenocarcinoma (23.7%)
and squamous cell carcinoma (22.7%) were the most com-
mon histological types causing small bowel perforations.

Our results showed that the median time from lung
cancer diagnosis to GI metastasis was three months and
the longest period of time was 108 mo (patient #7).
Observations of previous data show that, in patients
with lung metastases from colon cancer, a longer interval
between colon cancer diagnosis and lung metastasis was
associated with a significantly longer survival®™. However,
our findings did not show a similar survival difference
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when patients with an interval greater than 1 year were
compared with those with an interval less than 1 year
(P = 0.79). Our results also revealed no significant differ-
ence in overall survival in patients with initial stage I -III
lung cancer upon GI metastasis diagnosis in comparison
with those with stage [V disease. Taken together, these
findings indicate that patients with GI metastases from
lung cancer have a poor prognosis.

The perioperative mortality rate reported in the litera-
ture ranges from 60% to 100%"'*. The seties of Berger et a/”
indicated no perioperative mortality in patients with small
bowel metastases who underwent resection. However, in
our experience, the perioperative mortality rate was 100%
in the two patients with gastric and/or duodenal metasta-
ses and 22% (2/9) in patients with small bowel or colon
metastases. We observed longer survival in patients with
gastric and/or duodenal metastases that were managed by
supportive treatment without surgery (P = 0.005). How-
ever, the relatively small sample size in this retrospective
subgroup analysis and the nature of the different underly-
ing conditions (these nine patients had other metastases
at the same time) may limit the conclusion that surgical
treatment is not suitable for patients with gastric or duo-
denal metastases from lung cancer. On the other hand, in
two of our patients, radiological work-up did not show
other metastases. These patients then underwent surgical
resection and one is still alive. Although surgery for local-
ized extrathoracic metastasis from lung cancer still has a

| some authors have reported prolonged
26]

palliative intent”'
survival in cases of surgically-resected isolated bone'
brain®”, or small bowel"" metastasis from lung cancer.
Our results (Figure 1) are the first to show a longer sut-
vival or more favorable outcome in patients diagnosed
with GI metastasis before surgery. Consequently, surgi-
cal treatment still plays an important role in lung cancer
patients with GI metastases that cause bowel obstruction,
perforation, or massive hemorrhage.

In summary, patients with GI metastases from lung
cancer are in the latter stages of the discase. However,
physicians and surgeons should be aware that surgical
intervention is typically required for patients exhibiting
bowel perforation or an acute abdomen. Therefore, early
detection of GI metastasis in lung cancer patients and
timely surgical management may provide symptom pallia-
tion in patients with a life-threatening GI event and long-
term survival in those with only a solitary GI metastasis.

COMMENTS

Background

Lung cancer is a major cause of cancer-related death worldwide. Lung cancer
patients with gastrointestinal (Gl)-tract metastases are generally considered
to be at a late or advanced stage of the disease. Management of the disease
remains controversial. Study of the management in patients with symptomatic
Gl metastases from lung cancer is important.

Research frontiers

Histological examination using cell type-specific markers is the best way to
identify the origin of metastatic tumors of the Gl tract. Staining using thyroid
transcription factor-1 (TTF-1) as a specific marker of lung tumor origin, together
with cytokeratin 7 (CK7) and CK20, could more effectively differentiate meta-
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static Gl tumors from lung cancer.

Innovations and breakthroughs

Surgical treatment plays an important role in lung cancer patients with a Gl
metastasis that causes bowel obstruction, perforation, or massive hemorrhage.
The results of this study were the first to show a longer survival or more favor-
able outcome in patients diagnosed with GI metastasis before surgery.

Applications

Surgical intervention is typically required for patients exhibiting bowel perfora-
tion or an acute abdomen. Therefore, early detection of Gl metastasis in lung
cancer patients and timely surgical management may provide symptom pallia-
tion in patients with a life-threatening Gl event and improve long-term survival
in those with only solitary Gl metastasis.

Terminology

CK7 and CK20 are low molecular weight cytokeratins. Their distribution is gen-
erally restricted to epithelia and neoplasms. The specific expression patterns
of CKs are correlated with different pathways of epithelial differentiation, and
therefore can be used to classify epithelial cells into different subtypes or ori-
gins. TTF-1is a 38-kDa nuclear transcription protein that influences organogen-
esis and the maintenance of the differentiated phenotypes of various tissues,
including thyroid, lung and brain.

Peer review

The paper was well written and it is enhanced by the photomicrographs, radio-
logical and endoscopic images.
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