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Abstract

Patients with esophageal cancer often require esopha-
gectomy with esophagogastrostomy. However, the
incidence of complications, such as hemorrhage, dur-
ing operations for esophageal cancer is high, even
with minimally invasive surgery. Without the appro-
priate interventions, the risk of major intraoperative
and postoperative hemorrhage is very high in patients
with esophageal cancer and hemophilia. We report
the case of a 45-year-old man with esophageal cancer
and hemophilia B who underwent a successful hybrid,
minimally invasive Ivor-Lewis esophagectomy with ap-
propriate perioperative management.
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Core tip: The incidence of complications, such as hem-
orrhage, in operations for esophageal cancer is high,
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even with minimally invasive surgery. Without the ap-
propriate interventions, the risk of major intraoperative
and postoperative hemorrhage is very high in patients
with esophageal cancer and hemophilia. We report
the case of a 45-year-old man with esophageal cancer
and hemophilia B who underwent a successful hybrid,
minimally invasive Ivor-Lewis esophagectomy with ap-
propriate perioperative management.
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INTRODUCTION

Patients with esophageal cancer often require esophagec-
tomy with esophagogastrostomy; these procedures entail
open and minimally invasive surgeries. The incidence
of postoperative complications, such as postoperative
hemorrhage, in operations for esophageal cancer is high,
even with minimally invasive surgery“’z]. Without the ap-
propriate interventions, the risk for major intraoperative
and postoperative hemorrhage, even for minor proce-
dures such as oral surgery, is very high in patients with
hemophilia. Although studies describing the petrioperative
management for reducing the risk for postoperative hem-
orrhage in hemophilia patients have been published, no
case reports are available on the perioperative manage-
ment of patients with esophageal cancer and hemophilia
who have undergone esophagectomy; thus, the treatment
options for these patients remain unclear”. We present
the case of a 45-year-old man with esophageal cancer
and hemophilia B who underwent a successful hybrid,
minimally invasive Ivor-Lewis esophagectomy. We also
discuss the surgical management of patients with esopha-
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Figure 1 Intraoperative view of the dissection of esophageal hiatus dur-
ing laparoscopic procedures.

geal cancer combined with hemophilia.

CASE REPORT

The patient, a 45-year-old man, was admitted because
of a 1-month history of dysphagia. No significant ab-
normalities were identified on physical examination,
and no superficial bleeding or bruising was noted. After
admission, an endoscopy indicated a mass lesion 35 cm
from the incisors, and the pathological results suggested
esophageal squamous cell carcinoma. The patient’s surgi-
cal history included the removal of an abdominal hema-
toma 10 years earlier. The patient denied other significant
medical history. The post-admission coagulation test
results showed an activated partial thromboplastin time
of 59.8 s (normal: 22-40 s) and a thrombin time of 20.1
s (normal: 13-18 s). However, normal prothrombin time,
bleeding time, international normalized ratio, and D-dimer
values were noted. The patient’s platelet count and liver
function tests were normal. In further coagulation fac-
tor tests, the coagulation factor IX level was only 4.1%
(normal: 50%-150%), whereas the levels of factors VI, XI,
and Xl were normal. The patient’s antinuclear antibod-
ies and immunoglobulins were all within the reference
ranges. Based on these results, the patient was diagnosed
with esophageal squamous cell carcinoma combined with
hemophilia B.

The main goal of the preoperative preparation was
to improve the activity of coagulation factor IX in this
patient. The patient received an intravenous infusion
of 1200 U of prothrombin complex twice per day. The
coagulation factor IX level was remeasured 3 d later. The
activity of coagulation factor IX improved to 44.1%, and
surgery was arranged for the patient.

We performed a hybrid, minimally invasive Ivor-Lewis
esophagectomy. First, the gastric mobilization, abdominal
lymph node dissection, and jejunostomy were performed
under laparoscopy with the patient in the supine position
(Figure 1). Then, the esophageal mobilization and resec-
tion, thoracic lymph node dissection, gastric conduit con-
struction, and esophagogastrostomy were performed via
a sixth intercostal thoracotomy with the patient in the left
lateral decubitus position (Figure 2).
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Figure 2 Lower esophageal mobilization and resection under direct visu-
alization via a right thoracotomy.

The entire operation lasted 175 min; the abdominal
procedures took 50 min, and the thoracic procedures
took 125 min. The amount of intraoperative blood loss
was 200 mL. The patient received a postoperative contin-
uous infusion of 1200 U prothrombin complex concen-
trate once per day. On postoperative day 4, the activity of
coagulation factor IX was determined to be 42%, and the
infusion was discontinued after 10 postoperative days.

The patient had an uneventful postoperative recovery
with no significant postoperative hemorrhage. He was
extubated 22 h after the operation. The chest tube was
removed on postoperative day 7. Esophagography was
performed 6 d after the operation, with no contrast me-
dia leakage. The patient resumed food intake by postop-
erative day 7. The postoperative pathological examination
results revealed stage A cancer; thus, radiotherapy was
initiated at postoperative week 4. The patient has been
undergoing follow-up for 19 mo, and no metastases have
been observed by computed tomographic examination.

DISCUSSION

Even with the use of minimally invasive methods, periop-
erative complications are common in esophageal cancer
surgeries[l’zl. Patients, especially those with a preoperative
coagulopathy, are vulnerable to major intraoperative and
postoperative hemorrhage. Although recent reports on
the surgical treatment for patients with hemophilia have
been published, no detailed case reports are available
regarding major operations, such as esophagectomy. In
this report, we present the case of an esophageal cancer
patient with hemophilia B who underwent a successful
hybrid, minimally invasive esophagectomy with periop-
erative intravenous infusion of a prothrombin complex
concentrate to replenish and maintain the activity of
coagulation factor IX at = 40% of the normal value.
We believe that surgical procedures could be safely per-
formed in patients with hemophilia if the patients are
provided with the appropriate petioperative management.

Some patients might not be aware that they have he-
mophilia before an operation. Therefore, further tests and
hemophilia screens are essential for patients with preopera-
tive coagulopathies to control the risk of intraoperative and
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postoperative hemorrhagem. In this case, the patient was
diagnosed with hemophilia B after further tests for coagula-
tion factor IX levels, which wete measured as only 4.1% of
the normal value, despite the fact that the preoperative PTT
was only 10 s longer than the reference range and the results
of the other tests, including prothrombin time, bleeding
time, and platelet count, were all normal.

For patients with a coagulopathy, the selection of an
appropriate surgical approach is important. First, the pro-
cedure should be consistent with oncological principles,
and a radical resection should be performed if possible.
Second, the operation should be completed quickly and
safely, and the duration of the operation should be mini-
mized to reduce the intraoperative loss of coagulation
factors'. Finally, the procedure should be as minimally
invasively as possible. In this case, we used a hybrid Ivor-
Lewis esophagectomy to complete the gastric mobilization
and jejunostomy in the abdomen under laparoscopy. In the
thorax, we completed the esophageal mobilization and re-
section, mediastinal lymph node dissection, gastric conduit
construction, and esophagogastrostomy vz a right lateral
thoracotomy under direct vision, which required less time
than thoracoscopy. We believe that this surgical approach
is consistent with the above-mentioned principles.

Currently, the appropriate perioperative supplementa-
tion of coagulation factors is controversial. Direct sup-
plementation of the deficient coagulation factors is the
most direct and effective treatment; however, the direct
infusion of coagulation factor concentrates is costly, in-
volves a complicated sourcing process, and requires pre-
operative evaluations, including inhibitor screenjngm. The
direct infusion of plasma (1200 mL/d) requires a large
amount of fluid and might cause problems associated
with long-term plasma transfusion, such as allergies and
fever, Perioperative intravenous infusions of the pro-
thrombin complex concentrate that we used to replenish
coagulation factor IX is a simple method, and the medi-
cation is easy to obtain. Based on the recommendations
from the literature, we re-evaluated the coagulation factor
IX levels after 3-4 d of preoperative infusions of the pro-
thrombin complex concentrate. When the level improved
to > 40% of the normal value, surgery was planned. The
recommended duration of postoperative infusions of the
prothrombin complex concentrate remains inconclusive.
We believe that the infusions should be discontinued 1-2
d after removal of the chest tube to avoid intrathoracic
hemorrhage upon extubation.

COMMENTS

Case characteristics
A 45-year-old man was admitted with a 1-month history of dysphagia.
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Clinical diagnosis

No significant abnormalities were found during physical examination.
Differential diagnosis

Benign esophageal tumor, achalasia of the cardia, and benign esophageal
stricture were diagnosed.

Laboratory diagnosis

The coagulation factor IX level was only 4.1% (normal: 50%-150%); however,
the levels of factors VI, XI, and XIl were normal.

Pathological diagnosis

The endoscopy results indicated a mass lesion 35 cm from the incisors, and the
pathological results suggested esophageal squamous cell carcinoma.
Treatment

After the coagulation factor IX activity improved to 44.1% following intravenous
infusions of prothrombin complex, a hybrid, minimally invasive Ivor-Lewis
esophagectomy was performed.

Related reports

No case reports are available on the perioperative management of patients with
esophageal cancer and hemophilia undergoing esophagectomy.

Term explanation

Hemophilia B is a blood clotting disorder caused by a mutation in the Factor IX
gene, leading to a deficiency in Factor IX.

Experiences and lessons

For patients with combined esophageal cancer and hemophilia B, surgical treat-
ment could be safely performed with appropriate perioperative management.
Peer review

This article presents a case of an esophageal cancer patient with hemophilia B
who underwent a successful hybrid, minimally invasive esophagectomy follow-
ing perioperative intravenous infusions of a prothrombin complex concentrate to
replenish coagulation factor IX.
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