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PRESENTATION OF CASE

From the Departments of Medicine Dr. Malavika Prabhu (Obstetrics and Gynecology): A 36-year-old pregnant woman

(J-E-M. JW.C), Radiology (K.S.), Obstet-  \yag evaluated at this hospital at 33 weeks of gestation because of newly diagnosed
rics and Gynecology (L.E.R.), and Pathol- d .
ogy (K.M.B.), Massachusetts General adenocarcinoma.

Hospital, and the Departments of Med- Seven months before this admission, when the patient was at her initial routine
icine (J.E.M., JW.C), Radiology (K.S.), prenatal visit, transvaginal ultrasonography revealed a normal gestational sac and

Obstetrics and Gynecolo L.E.R), and
Pathology (K_M.é.) Hagrfla(rd MZedicaI embryo. Thereafter, prenatal follow-up was uneventful, although she had abnor-

School — both in Boston. mal results on a 1-hour glucose tolerance test at 27 weeks of gestation.
N Engl | Med 2018;379:1562-70. One week before t'he'current evalu'atif)n, at 32 weeks of gestation, the patient
DOI: 10.1056/NEJMcpc1712230 had 3 days of nonradiating, severe pain in the lower back that she rated at 10 on

Copyright © 2018 Massachusetts Medical Society. g gcale of O to 10, with 10 indicating the most severe pain. The pain started in the
epigastric region and then migrated to the right upper quadrant and lower back.
It was accompanied by severe nausea and an inability to eat any food or drink
liquid without vomiting. She had night sweats and difficulty sleeping because of
back pain. Four days after the pain began, the patient was admitted to the obstet-
rics service of another hospital.

On examination, the temperature was 36.6°C, the heart rate 96 beats per minute,
the blood pressure 105/68 mm Hg, and the oxygen saturation 97% while the
patient was breathing ambient air. She appeared to be uncomfortable. There was
tenderness in the right upper quadrant, and the gravid uterus was soft. There
was no costovertebral tenderness. The remainder of the examination was nor-
mal. The amylase and lipase levels and the white-cell differential count were
normal; additional laboratory test results are shown in Table 1.

Fetal heart tones were noted on Doppler ultrasonography, and the measure-
ments of the fetus on ultrasonography were appropriate for gestational age. The
fetal biophysical profile (breathing motion, movement, tone, and amniotic-fluid
volume) was reportedly normal.

Dr. Kimberly Shampain: On renal ultrasonography, the kidneys and bladder appeared
normal but the liver was incidentally noted to be diffusely heterogeneous and nodular
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and to contain numerous masses. Abdominal
magnetic resonance imaging (MRI), performed
without the intravenous administration of contrast
material, revealed multiple lesions in the liver
that were mildly hyperintense on T, -weighted
images and hypointense on T -weighted images;
the largest lesion measured 7.4 cm by 3.9 cm,
and some lesions had central necrosis (Fig. 1A).

Dr. Prabhu: Allopurinol, an injection of beta-
methasone acetate—betamethasone sodium phos-
phate, and intravenous fluids were administered.
One day after admission to the first hospital, the
patient was transferred to the obstetrics service
of a second hospital for further evaluation. Addi-
tional imaging studies were obtained.

Dr. Shampain: Computed tomography (CT) of
the chest, abdomen, and pelvis, performed after
the intravenous administration of contrast mate-
rial, revealed numerous hypoattenuating hepatic
lesions, some with well-defined borders and
others with ill-defined, irregular borders; the
largest measured 8.2 cm in diameter. Multiple
enlarged periaortic and portocaval lymph nodes
were present (Fig. 1B).

Dr. Prabhu: Additional laboratory test results are
shown in Table 1. A percutaneous liver biopsy was
performed, and examination of the biopsy spec-
imen revealed evidence suggestive of metastatic
adenocarcinoma. Plans for chemotherapy were
discussed, as was early fetal delivery. One week
after admission to the second hospital, the pa-
tient left against medical advice. She presented to
her obstetrician’s office the next day, at 33 weeks
of gestation, and then she was transferred to the
obstetrics service of this hospital.

On evaluation at this hospital, the patient
reported ongoing severe back pain. She had no
vaginal bleeding or contractions. The temperature
was 36.2°C, the blood pressure 114/74 mm Hg,
and the oxygen saturation 97% while she was
breathing ambient air. There was no abdominal
tenderness, and fetal movement was detectable
in the gravid uterus. The fetal heart rate was 125
beats per minute, with moderate variability and
accelerations and without decelerations.

Additional history was obtained. Four years
earlier, the patient had had a spontaneous abor-
tion at 10 weeks of gestation. Medications in-
cluded a prenatal vitamin with ferrous sulfate and
folate. The patient had no known allergies. She
was originally from Asia and lived in a suburb of
Boston. She was married and was a college pro-

fessor. She did not smoke tobacco, drink alco-
hol, or use any illicit substances. Her father had
diabetes mellitus and hypertension, and her
maternal grandfather had cancer, the details of
which were unknown to the patient.
Management decisions were made.

DIFFERENTIAL DIAGNOSIS

Dr. Janet E. Murphy: I am aware of the diagnosis in
this case. During the last trimester of pregnancy,
this patient received a diagnosis of poorly differ-
entiated adenocarcinoma with widespread in-
volvement of the liver and lymph nodes. The first
step in the development of an evidence-based
treatment plan is to determine the site of origin
of the cancer. Primary adenocarcinoma of the
liver, which is typically biliary in origin, is rare.
Cancer with metastasis to the liver is far more
common, accounting for 95% of cases of cancer
with liver involvement in the Western hemisphere.

Among women of all ages, cancer most com-
monly arises in the breast, lung, or colon.! Poorly
differentiated adenocarcinoma can arise in all
three of these sites. This patient was pregnant;
does pregnancy alter the differential diagnosis?
The most common cancers to occur during preg-
nancy are melanoma and breast, cervical, and
hematologic cancers, which together account for
70% of all cases. Of these cancers, only breast
cancer is typically adenocarcinoma.? In addition,
the patient had widespread liver involvement.
Overall, colorectal cancer is the most common
cause of metastasis to the liver, owing to portal
venous drainage to the liver from the large bowel.
However, among women younger than 50 years
of age, breast cancer is the most common cause.?
Lung, gastric, and pancreatic cancers can also
metastasize to the liver and should be consid-
ered in this case.

To determine the site of origin of the cancer
in this patient, I would recommend obtaining a
detailed family history, performing an immuno-
histochemical analysis of the liver-biopsy spec-
imen, and then pursuing further diagnostic
testing according to the index of suspicion. Such
testing may include colonoscopy, diagnostic
mammography, CT of the chest, and esophago-
gastroduodenoscopy.

Dr. Dennis Sgroi (Pathology): Dr. Riley, what was
your initial impression when you evaluated this
patient?
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Dr. Laura E. Riley: When I first met this patient,
she was quite sick and in great pain. She had left
another hospital in the middle of the night be-
cause she and her husband had thought that her
pain was undertreated and that their goals of care
were not appreciated. Although the patient had
been advised to deliver the baby and then to
undergo the remainder of evaluation and treat-
ment, she and her husband were focused on
identifying the primary cancer, understanding
the treatment options, and obtaining adequate
pain relief. Therefore, our first few days with
them were spent developing a trusting relation-
ship. The gastroenterology team reviewed the
previously obtained abdominal CT scan, which
showed thickening of the sigmoid colon with
adjacent lymphadenopathy. Esophagoduodenos-
copy and colonoscopy were performed and re-
vealed a fungating and partially obstructing mass,
measuring 5.0 cm in diameter, in the sigmoid
colon. A biopsy of the mass was performed.

CLINICAL DIAGNOSIS

Pregnancy at 33 weeks 4 days of gestation and
metastatic colon cancer.

DR. JANET E. MURPHY’S DIAGNOSIS

Adenocarcinoma of the sigmoid colon, stage IVB.

PATHOLOGICAL DISCUSSION

Dr. Kristen M. Basnet: On histopathological exami-
nation of sections of the colon-biopsy specimen,
fragments of colonic mucosa were largely re-
placed by a malignant cellular proliferation that
was composed of large, atypical cells with prom-
inent nucleoli, brisk mitotic activity, and areas
suggestive of possible gland formation; these
findings are consistent with poorly differentiated
adenocarcinoma. Immunohistochemical staining
revealed preserved nuclear expression of MLH1,
MSH2, MSHG6, and PMS2 in the tumor cells,
findings that indicate the presence of microsatel-
lite stability and thus rule out the Lynch syndrome
(Fig. 2).

We also had the opportunity to review the
liver-biopsy specimen that was obtained at the
second hospital. On histopathological examina-
tion of sections of the liver-biopsy specimen,
multiple liver cores were heavily involved by a

Figure 1. Abdominal Imaging Studies.

Abdominal MRI was performed without the adminis-
tration of contrast material, owing to pregnancy. An
axial, T,-weighted image (Panel A) shows multiple
mildly hyperintense lesions in both lobes of the liver.
CT of the abdomen and pelvis was performed after
the administration of contrast material. An axial image
(Panel B) shows multiple enlarged periaortic lymph
nodes (arrows). A coronal image (Panel C) shows
thickening of the sigmoid colon (arrowhead) with ad-
jacent lymphadenopathy (arrow). The fetus is partially
visible.
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Figure 2. Biopsy Specimens of the Liver and Colon.

Hematoxylin and eosin staining of the liver-biopsy specimen (Panels A and B) shows multiple liver cores that are
heavily involved by a malignant gland-forming proliferation and are surrounded by fibrosis and abundant necrosis;
these findings are consistent with moderately differentiated metastatic adenocarcinoma. Hematoxylin and eosin
staining of the colon-biopsy specimen (Panels C, D, and E) shows fragments of colonic mucosa that are replaced by
a malignant cellular proliferation with areas suggestive of gland formation; these findings are consistent with poorly
differentiated adenocarcinoma.

malignant gland-forming proliferation and were cells were positive for CK7, CK20, CDX2, and
surrounded by fibrosis and abundant necrosis; SMAD4 (retained), markers that are highly sug-
these findings are consistent with moderately dif- gestive of colon cancer. The cells were negative
ferentiated metastatic adenocarcinoma. Immuno- for TTF1, PAX8, arginase-1, and GATA3, and
histochemical staining revealed that the tumor these results effectively rule out cancer with a
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site of origin outside the gastrointestinal tract,
such as lung or gynecologic cancer (Fig. 2).

DISCUSSION OF OBSTETRIC
MANAGEMENT

Dr. Riley: Once the primary cancer was identified,
we tried to balance the patient’s autonomy with
what had become a small window of opportu-
nity for treatment. It was the team’s impression
that treatment would be less complicated if the
patient delivered the baby and received chemo-
therapy after delivery. Because the gestational age
was now almost 34 weeks, the results of fetal
testing had been reassuring, and betamethasone
had been administered to assist in the progression
of fetal lung maturity, the neonatal outcome was
likely to be excellent.

Over the course of 10 days, the patient be-
came progressively weaker, needed higher doses
of narcotics to control her pain, and had in-
creasing edema that extended from her feet to
her breasts. On a daily basis, we discussed the
options for treatment either with the baby in
utero or after delivery, but the couple declined
delivery and delayed the decision about treat-
ment. During this time, it was difficult to man-
age the patient’s pain while allowing her to re-
main alert enough to participate in the decision
process. Her liver function worsened, with in-
creasing hyperbilirubinemia, hyperammonemia,
and metabolic acidosis, and we eventually focused
on delivery for the baby’s well-being. Ultrasonog-
raphy revealed that the baby was in the breech
position. Thus, a cesarean delivery was planned
with input from multiple teams, including anes-
thesia, intensive care, and oncology. Our plan
had been to perform the cesarean delivery, allow
some time for recovery, and then administer
chemotherapy. Even after all was planned, the
couple declined delivery until 35 weeks of gesta-
tion, when it was clear that fetal compromise
was imminent and the patient’s ability to survive
major surgery was waning.

At 35 weeks 0 days of gestation, the patient
underwent a primary classic cesarean delivery,
with a vertical skin incision, while she was under
general anesthesia. The baby was delivered with-
out complications. The 1-minute and 5-minute
Apgar scores were 8 and 9, respectively, and the
measurements of cord-blood gases were normal.

DISCUSSION OF ONCOLOGIC
EPIDEMIOLOGY AND MANAGEMENT

COLORECTAL CANCER

Dr. Murphy: This patient had received a diagnosis
of adenocarcinoma of the sigmoid colon with
widespread metastasis to the liver and lymph
nodes. Historically, colorectal cancer has been
uncommon among younger people, with a me-
dian age at diagnosis of 67 years.* Screening with
colonoscopy has lowered the overall incidence of
colorectal cancer.” However, the incidence among
younger people has increased at a pronounced
rate. As compared with people born around
1950, among whom rates of colorectal cancer
are the lowest, people born in 1990 have twice
the risk of colon cancer (predominantly cancer
involving the left side of the colon) and more
than 4 times the risk of rectal cancer.® Data
show that 11% of colon cancers and 18% of rectal
cancers occur in patients 20 to 49 years of age
and are considered to be young-onset cases.®’
This patient had young-onset colorectal cancer,
which encompasses a heterogeneous group of
diseases associated with unique molecular mech-
anisms, clinical presentations, and prognoses. In
a greater proportion of young-onset cases than
of older-onset cases, the underlying cause is a
known genetic syndrome, such as the Lynch
syndrome and familial adenomatous polyposis.
The risk of young-onset colorectal cancer is up to
4 times as high among people who have a family
history of colorectal cancer, particularly in a first-
degree relative, as among those who do not have
a family history. This suggests that the disease is
associated with complex trait genetics and epi-
genetic modifiers of risk.”?® However, in the ma-
jority of young patients with colorectal cancer,
the disease is sporadic. This can lead to a delay
in diagnosis, since the index of suspicion is low.!
Sporadic cancers involving the left side of the
colon in young patients represent a unique subset
of the disease. Such cancers tend to be aggressive
and poorly differentiated, often with signet-ring
cell differentiation. In general, they are associ-
ated with a poor prognosis.'*!* This patient’s
cancer appears to be consistent with this entity.

COLORECTAL CANCER AND PREGNANCY
Historically, colorectal cancer in pregnancy has
been rare, occurring in 1 in 13,000 pregnancies.

N ENGLJ MED 379;16 NEJM.ORG OCTOBER 18, 2018

The New England Journal of Medicine

Copyright © 2018 Massachusetts Medical Society. All rights reserved.

1567

Downloaded from negjm.org by LUIS ERNESTO GONZALEZ SANCHEZ on November 6, 2018. For personal use only. No other uses without permission.



1568

Downloaded from negjm.org by LUIS ERNESTO GONZALEZ SANCHEZ on November 6, 2018. For personal use only. No other uses without permission.

The NEW ENGLAND JOURNAL of MEDICINE

However, the convergence of two trends — the
increased incidence of young-onset colorectal
cancer and the increase in delayed childbearing
— may place more women at risk.’® Some symp-
toms of pregnancy (e.g., anemia, bloating, and a
change in bowel habits) overlap with symptoms
of colorectal cancer, and thus the cancer diagno-
sis can be delayed.!* However, in studies involving
patients with colorectal cancer, survival did not
differ significantly between pregnant women
and age- and stage-matched controls; this find-
ing suggests that poor outcomes are more likely
to be related to the aggressive features of spo-
radic, early-onset disease than to pregnancy.'’®

In the absence of a family history of colorec-
tal cancer, this patient’s disease was likely to be
sporadic and to have an aggressive natural his-
tory, and indeed, she presented with a poorly
differentiated tumor. The location of her tumor
on the left side was consistent with most cases
of sporadic, young-onset colon cancer. The can-
cer was likely to have arisen from a different
genetic pathway than colorectal cancers in older
patients.

Dr. Sgroi: Dr. Clark, if this patient were to opt
for chemotherapy, what would be your approach
to her treatment?

Dr. Jeffrey W. Clark: Data on the treatment of
pregnant patients with metastatic colorectal can-
cer are limited. Case reports suggest that FOLFOX
(fluorouracil, leucovorin [folinic acid], and oxali-
platin) chemotherapy can be administered safely
until the fetus is sufficiently mature to deliver
(gestational age, >33 weeks).'*" However, there
is very little information on long-term outcomes
among the children. In this case, the baby was
delivered successfully before the patient had de-
cided whether to undergo chemotherapy.

This patient’s tumor was located on the left
side, in the sigmoid colon, and was poorly dif-
ferentiated; these features suggest an aggressive
phenotype. Because she had numerous meta-
static lesions on both lobes of the liver and had
metastasis to lymph nodes, her tumor was not
amenable to surgical resection and therefore
was not curable. If the patient were to choose to
undergo treatment, we would recommend initial
FOLFOX chemotherapy, with the plan to add an
anti—epidermal growth factor receptor agent such
as cetuximab or panitumumab if she were to have
a response to the initial cycles of treatment. This

strategy is based on the fact that she had pri-
mary cancer involving the left side of the colon
without RAS or BRAF mutations.??* Small studies
showed that FOLFOX chemotherapy was associ-
ated with an acceptable side-effect profile in pa-
tients with the same degree of liver dysfunction
that was seen in this patient.”>** Given the hepato-
biliary clearance of irinotecan, the administration
of FOLFIRI (fluorouracil, leucovorin, and irino-
tecan) or FOLFOXIRI (fluorouracil, leucovorin,
oxaliplatin, and irinotecan) chemotherapy would
be contraindicated in this patient because of the
clinically significant abnormal results of liver-
function tests.

In considering possible later treatment ap-
proaches if the patient’s cancer were to progress
after standard chemotherapy, a couple of addi-
tional points about the biology of her tumor are
worth mentioning. Despite her young age, her
tumor had microsatellite stability, as indicated
by the preserved nuclear expression of MLHI,
MSH2, MSHG6, and PMS2 in tumor cells. This
means that she would not be a candidate for
checkpoint inhibitor immunotherapy, which was
recently approved for use in patients whose tu-
mors have microsatellite instability.>>% In addi-
tion, her tumor had HER2 amplification on fluo-
rescence in situ hybridization, a finding that is
seen in approximately 4 to 5% of colorectal can-
cers.”?® Tumors with HER2 amplification have
had a response to a combination of trastuzumab
(@ monoclonal antibody that targets HER2) and
lapatinib (an inhibitor of HER2 kinase activity)
and to a combination of trastuzumab and per-
tuzumab (a monoclonal antibody that inhibits
HER2 kinase activity in a different way) in clini-
cal trials.?3!

The patient and her family were left with a
very difficult decision. Her clinical status was
deteriorating and she had a progressive decrease
in liver function, and thus the need for a deci-
sion about therapy was urgent. She had recently
given birth and had a desire to spend time with
her newborn, and she was ambivalent about
chemotherapy. On the basis of these considera-
tions, a palliative care approach without specific
treatment would be reasonable but would result
in a very limited life expectancy. In contrast,
several features of her case would support the
administration of chemotherapy. First, she was
young and had a strong desire to be with her baby
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as long as possible. Second, she had not previ-
ously undergone chemotherapy, so her chances
of having a response to initial treatment were
increased. Finally, she did not have any abnor-
malities in organ function that would prohibit
treatment.

The options of chemotherapy and supportive
care were discussed in a family meeting that
involved several family members and multiple
members of the health care team. The patient
opted to not start chemotherapy and to see how
she did clinically before reconsidering. Unfortu-
nately, her clinical status deteriorated rapidly,
and after delivery of the baby, she was admitted
to the surgical intensive care unit (ICU), where
her condition further deteriorated over a period
of 72 hours. Several days after the family meet-
ing, the patient and her husband made the deci-
sion to decline treatment with chemotherapy and
to proceed with comfort measures only. The pa-
tient saw her baby only once and died 5 days
later under in-hospital hospice care, with her
husband and brother at her side.

PATHOLOGICAL DISCUSSION

Dr. Basnet: Sections of the placenta were submit-
ted for histopathological examination. Several
foci of large malignant cells were present in the
space between and surrounding chorionic villi.
The cells were morphologically similar to those
in the adenocarcinoma of the colon. Immuno-
histochemical staining revealed multiple addi-
tional foci of tumor cells, which were strongly
positive for CK20 and showed some positivity
for SMAD4 (retained) and CDX2 (Fig. 3).

Maternal cancer is an important indication
for placental examination, because malignant
tumors can metastasize to the placenta. When
such metastasis is present, the cancer is advanced
to stage IV. In very rare cases, the tumor crosses
the placenta and spreads to the fetus. The most
common primary placental cancer is choriocar-
cinoma in situ, and the most common cancer
with metastasis to the placenta is melanoma.
Gastrointestinal cancer with metastasis to the
placenta has been reported previously but is rare.>

Dr. ]. Drucilla Roberts (Pathology): Because there
is a small risk of transplacental involvement in
the baby, how will the baby be monitored?

LAY

L]

e

Figure 3. Specimen of the Placenta.

Immunohistochemical staining shows several foci of
large malignant cells in the space between and sur-
rounding chorionic villi. The cells are morphologically
similar to those in the adenocarcinoma of the colon
and are strongly positive for CK20.

Dr. Riley: The recommendation is that the baby
undergo ultrasonography periodically, approxi-
mately every 6 months. When I last spoke with
the father, the baby had been screened at least
once and had had an extensive negative workup
in the neonatal ICU.

A Physician: Why do you think the patient and
her husband had such a difficult time deciding
whether to deliver the baby and to initiate chemo-
therapy?

Dr. Riley: Perhaps the most frustrating aspect
of this case, which will haunt me for a long
time, is the difficulty we had in conveying all
the information and the urgency of the situation
to this patient and her husband. Although we
tried every possible way of communicating with
them and offered everything we could think of
to help them make these decisions, we ultimate-
ly could not make a breakthrough until it was
too late.

ANATOMICAL DIAGNOSIS

Poorly differentiated primary adenocarcinoma
of the colon, with moderately differentiated meta-
static adenocarcinoma in the liver and poorly dif-
ferentiated metastatic carcinoma in the placenta.

This case was presented at the Cancer Center Grand Rounds.

No potential conflict of interest relevant to this article was
reported.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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