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Abstract

•	 A	72-year-old	woman	with	early	gastric	cancer	and	D-dimer	elevation	had	deep	venous	thrombosis	(DVT)	in	her	soleus,	posterior	tibial,	and	sural	
veins,	but	no	pulmonary	thromboembolism	(PTE)	or	proximal	lower	limb	vein	thrombosis.	Because	of	anemia	and	her	subacute	phase	DVT,	anticoagulant	therapy	
was	not	administered	preoperatively.	She	underwent	robotic	distal	gastrectomy	with	D2	lymphadenectomy	and	Billroth	I	reconstruction	without	intraoperative	
complications.	Her	platelets	decreased	from	263,000/μL	to	76,000/μL	on	postoperative	day	(POD)	1.	Because	of	potential	postoperative	bleeding	following	
initiation	of	anticoagulant	 therapy	under	her	 low	platelet	count,	anticoagulant	 therapy	was	postponed	until	platelets	recovered.	On	POD	3,	D-dimer	and	
soluble	fibrin	monomer	complex	levels	respectively	rose	to	91.6	μg/mL	and	64.2	μg/mL.	She	complained	of	respiratory	distress.	Saturation	of	percutaneous	
oxygen	was	about	95%	on	O2	at	4	L/min,	indicating	poor	oxygenation.	Contrast-enhanced	CT	showed	PTE	in	her	right	upper	and	peripheral	left	pulmonary	
arteries.	 After	 oral	 rivaroxaban	 30	mg/day	was	 started,	 respiratory	 distress	 gradually	 improved,	 and	O2	administration	 became	 unnecessary	with	 no	
decrease	in	platelets	or	bleeding.	She	was	discharged	17	days	postoperatively	without	complications.	It	should	be	recognized	that	even	subacute	lower	limb-
only	DVT	can	result	in	symptomatic	postoperative	PE.

ABBREVIATIONS
CAT: Cancer-Associated Thromboembolism; CT: Computed 

Tomography; DOACs: Direct Oral Anticoagulants; DVT: 
Deep Venous Thrombosis; LMWH: Low-Molecular-Weight 
Heparin; NCC: National Comprehensive Cancer Network; 
POD: Postoperative Day; PTE: Pulmonary Thromboembolism; 
S-FMC: Soluble Fibrin Monomer Complex; UICC: Union for 
International Cancer Control; US: Ultrasonography; VTE: Venous 
Thromboembolism

INTRODUCTION
Venous thromboembolism (VTE), including both pulmonary 

thromboembolism (PTE) and deep vein thrombosis (DVT), is 
an important cause of morbidity and mortality among patients 
with cancer [1,2]. Cancer frequently causes VTE due to activation 
of the coagulation system. The incidence of preoperative DVT 
in patients with gastric cancer is reported to be 7.5% [3]. The 
risk of VTE in these patients is greatest in those with cancers 

of the pancreas, stomach, brain, lung, and ovary; advanced 
stage disease; and in those undergoing treatment including 
chemotherapy, hormonal therapy, or surgery [4-6]. In recent 
years, the efficacy and feasibility of direct oral anticoagulants 
(DOACs) for cancer-associated thromboembolism (CAT) has 
been shown [7,8], and active perioperative intervention is also 
recommended [9]. Therefore, early diagnosis, prevention, and 
appropriate treatment of DVT are essential for cancer surgery. 
However, aggressive postoperative anticoagulant use for 
subacute DVT in the distal leg is controversial [10]. Here, we 
report a case of a patient with early gastric cancer receiving 
robotic surgery that developed postoperative symptomatic PTE 
from a subacute distal type DVT.

CASE PRESENTATION
A 72-year-old woman with gradually progressing anemia 

was followed for intraductal papillary mucinous neoplasm in 
our hospital. She underwent esophagogastroduodenoscopy that 
revealed a type 2 tumor in the lesser curvature of the gastric 
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wall (Figure 1). The biopsy result showed adenocarcinoma. 
Endoscopic ultrasonography (US) was suspicious for infiltration 
of the ulcerated lesion of the tumor into the muscularis propria 
layer. Enhanced computed tomography (CT) showed no distant 
or lymph node metastasis. Therefore, her initial diagnosis was 
gastric cancer, T2N0M0 cStage I (UICC 8th Edition). Robotic distal 
gastrectomy was planned for her gastric adenocarcinoma. Her 
height was 147.6 cm, body weight was 50.4 kg and Body Mass 
index (BMI) was 23.1. Preoperative physical findings showed 
that no swelling or tenderness in her lower limbs. Laboratory 
analysis showed a slightly low hemoglobin level of 10.1 g/dL 
and elevation of D-dimer at 11.2 μg/mL, but tumor markers 
CEA and CA19-9 were within normal range. US detected venous 
thrombosis in her soleus, peroneal, and sural veins (Figure 2a). 
The thrombosis occupied about 10% of the lumen in the sural 
vein (Figure 2b) but was greatest at 50% in the soleus vein 
(Figure 2c) and peroneal vein (Figure 2d) in her right leg. In 
her left leg, the thrombosis occupied almost 30% of a branch of 
her posterior tibial vein (Figure 2e) and the soleus vein (Figure 
2f). Each thrombosis was considered to be in the subacute and 
organized phase because the echo brightness was relatively 
high. Neither PTE nor thrombosis in the central femoral vein 
was noted on enhanced CT. She was referred to a cardiologist 
for a perioperative strategy to treat her venous thrombosis. 
Considering her anemia and condition that the subacute phase 
of thrombus especially only distal lower limb, it was decided to 
treat her with elastic stockings and postoperative prophylactic 
anticoagulant therapy. The day before surgery, she underwent 
US again, which showed the thrombosis in her soleus, posterior 
tibial, and sural veins to be in almost the same condition as in 
the previous US examination (Figure 3) and D-dimer was 6.8 
μg/mL. The robotic distal gastrectomy with D2 lymph node 
dissection and Billroth I reconstruction was performed. The 
operation time was 394 minutes, and blood loss was 5 mL. The 
surgery was completed without intraoperative complications. 
The pathological diagnosis of the gastric cancer was T1bN0M0 
Stage I (UICC 8th Edition) (Figure 4). Although her preoperative 
platelet count was 263,000/μL, blood tests on postoperative day 
(POD) 1 and POD 3 showed decreases in platelets to 76,000/μL 
and 46,000/μL, respectively, so anticoagulant therapy was not 
started due to concern about postoperative bleeding. On POD 3, 
her D-dimer level was increased to 91.6 μg/mL, and her soluble 
fibrin monomer complex (S-FMC) level was increased to 64.2 
μg/m, and she complained of respiratory distress. Her saturation 
of percutaneous oxygen (SpO2) was about 95% on O2 at 4 L/min. 
Contrast-enhanced CT showed PTE in her right upper pulmonary 
artery and peripheral left pulmonary artery (Figure 5). After 
weighing the risk of bleeding and exacerbation of symptomatic 
PE, we started anticoagulant therapy with oral rivaroxaban at 
30 mg/day. Within a few days of starting anticoagulant therapy, 
her respiratory distress improved. On POD 6, her D-dimer 
level remained high: 99.8 μg/mL. Platelet count was improved 
to 83,000/μL and Hb level was maintained: 10.3g/dL at the 
same day. Oxygen administration became unnecessary with no 
decrease in platelets nor bleeding in a week. She was discharged 
17 days after surgery without complications. Contrast-enhanced 
CT obtained one week after discharge showed that the PE had 
disappeared, and the DVT had disappeared on lower limb US. 
D-dimer and S-FMC level were decreased to within normal range 
in 30 POD. 

Figure 1 Preoperative endoscopic image: Type 2 tumor was noted 
at the lesser curvature of the gastric wall. The biopsy showed 
adenocarcinoma (tub2).

Figure 2 Lower extremity vein ultrasonography results at first visit 
(a). The brightness of each thrombosis was relatively high. The 
thrombi were not floating and were considered to be in the subacute 
stage. In her right leg, thrombosis occupied about 10% of the lumen 
in the sural vein (b), about 50% of the lumen in the soleus vein (c), 
and about 50% of the lumen in the peroneal vein (d). In her left leg, 
thrombosis occupied about 30% of the lumen in the posterior tibial 
vein (e) and about 30% of the lumen in a branch of the soleus vein (f).

Figure 3 (a) Preoperative lower extremity vein ultrasonography 
results. The brightness of each thrombus was relatively high. The 
thrombi were not floating and were still considered to be in the 
subacute stage. In her right leg, thrombosis occupied about 80% of 
the lumen in both the soleus vein (b) and peroneal vein (c). In her 
left leg, thrombosis occupied about 70% of the lumen in the posterior 
tibial vein (d). All thrombi showed a slight increase.
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gastric cancer showed a 2-year cumulative incidence of VTE 
after diagnosis of gastric cancer of 3.8% in all patients, and 0.5%, 
3.3%, 3.6%, 3.8%, and 24.4% in the patients with stages I, II, III, 
IV (M0), and IV (M1), respectively [22]. Of course, surgery alone 
is also one of the risk factors of VTE. Osaki et al. investigated the 
occurrence of DVT after surgery for gastric cancer and showed 
that the incidence of DVT was 4.4% (7/160) before and 7.2% 
(11/153) after surgery. Besides, four of the seven patients with 
preoperative DVT received pharmacologic thromboprophylaxis, 
and all patients with DVT were asymptomatic and none suffered 
symptomatic PTE [23]. Laparoscopic surgery and robotic surgery 
for gastric cancer are considered to be minimally invasive because 
they result in less pain and complications than open surgery and 
the period until the first walk is short [24-26], but there are no 
reports of increased postoperative thrombosis.

A risk scoring model incorporating 5 clinical and laboratory 
parameters, such as the site of cancer, platelet count, hemoglobin 
and/or use of erythropoiesis-stimulating agents, leukocyte 
count, and body mass index was developed by Khorana et al., 
to predict chemotherapy-associated thrombosis in ambulatory 
cancer patients [6]. The Khorana score has been validated 
retrospectively and prospectively in >18,000 patients and 
internationally adapted as a risk prediction tool for CAT [27].

Considering these risk factor in our present case, the 
Khorana score was 2 (intermediate-risk category) and distal 
lower limb DVT was present preoperatively. It was thought that 
perioperative anticoagulant therapy should be performed from 
the viewpoint of PTE prevention. However, previous studies 
have shown that patients with a first isolated distal DVT and 
no concomitant PTE have a significantly lower risk of recurrent 
symptomatic VTE, and possibly of death, than patients with a 
first proximal DVT [28]. Unfortunately, our patient had a risk of 
anemia and gastric bleeding before surgery, and platelet levels 
were decreased after surgery addition to the state of inserting 
the epidural anesthesia tube, so perioperative prophylactic 
anticoagulant therapy was not actively administered until 2 POD. 
Although the patient’s preoperative D-dimer level was lower than 
that at the time of her first visit, the freshness of the thrombus, 
which can be confirmed in the lower limb US, was in the subacute 
stage and remained organized. It seems to be difficult to reflect 
the activity of thrombus with the D-dimer level alone. Therefore, 
even though early stage of cancer and the thrombus is located 
only distal lower limbs remaining organized, we should pay more 
attention that lower limb thrombus may progress to PTE within a 
few days after the operation.

In recent years, the supportive care guidelines for venous 
thromboembolism prophylaxis and treatment in patients with 
cancer were revised by the American Society of Clinical Oncology 
[9]. This revision indicates the direction of active therapeutic 
intervention for CAT. To prevent VTE, high risk patients with 
cancer may be offered thromboprophylaxis with apixaban, 
rivaroxaban, or low-molecular-weight heparin (LMWH) with 
consideration given to the relative benefits and harms, drug costs, 
and duration of each treatment. Besides, initial anticoagulation 
may involve LMWH, unfractionated heparin, fondaparinux, or 
rivaroxaban. Some randomized control trials of DOACs for the 
treatment of VTE in patients with cancer reported that edoxaban 

Figure 4 Surgical specimen of gastric cancer. The pathological 
findings showed infiltration to SM and no lymph node metastasis. 
Final diagnosis was pT1bN0M0 Stage I (UICC 8th Edition).

Figure 5 Contrast-enhanced computed tomography (CT) when 
symptomatic pulmonary thromboembolism (PTE) occurred. CT 
findings showed PTE in the right upper pulmonary artery and 
peripheral left pulmonary artery.

DISCUSSION
VTE, including both PTE and DVT, is an important cause of 

morbidity and mortality among patients with cancer [1,2] and 
is the second leading cause of death in these patients [11]. VTE 
in cancer patients is called CAT, which is a result of activation 
of the coagulation system. Cancer cells may induce thrombosis 
by triggering several complex prothrombotic pathways. 
Mechanisms of these pathways may include a procoagulant effect 
of tissue factor expressed by tumor cells, release of cytokines, 
inhibition of fibrinolysis, and overexpression of membrane 
adhesion molecules [12-14].

Preoperative screening of DVT and prevention of 
symptomatic PTE are important. D-dimer assay has a high 
negative predictive value (96–100%), which allows exclusion 
of VTE [15-17], although its specificity is only 36–44%. Lower 
limb venous US has both high sensitivity and specificity [18,19]. 
Therefore, the combined use of D-dimer assay and US is 
appropriate for preoperative screening. Further, Tanaka et al., 
reported that esophageal cancer patients with postoperative VTE 
had significantly higher levels of D-dimer and S-FMC than those 
without VTE [20]. The combination of D-dimer and S-FMC seems 
to be effective as an index reflective of postoperative thrombus 
activity.

The risk of VTE in patients with cancer is greatest in those 
with cancers of the pancreas, stomach, brain, lung, and ovary 
[4,5]. Advanced cancer stage is also a risk factor, and one 
population-based study showed significantly higher rates of 
VTE in patients with distant metastases (odds ratio = 19.8; 
95% confidence interval, 2.6–149) [21]. Furthermore, a report 
investigating VTE in patients with both operable and inoperable 
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and rivaroxaban are effective but are linked with a higher risk of 
bleeding compared with LMWH in patients with GI and potential 
genitourinary cancers [7,8].

After the symptomatic PTE occurred in our patient, she was 
treated with rivaroxaban and her symptoms gradually improved 
in a few days without complications such as bleeding, and it was 
possible to manage anticoagulant therapy continuously even 
after discharge. The PTE disappeared within 3 weeks after oral 
administration of rivaroxaban. Rivaroxaban, which enables a 
single drug approach, was effective and safe, especially when 
taken orally from 3POD after gastrectomy.

CONCLUSION
In conclusion, we report a rare case of symptomatic PTE 

after surgery for early gastric cancer. Although robotic surgery 
is minimally invasive and it is possible to get out of bed early 
after surgery, thromboembolism remains one of the major 
postoperative complications, requiring timely intervention, 
including anticoagulant therapy, even for early stage of cancer 
and for organized thrombosis limited to the lower extremities.
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