Value of Multi-slice Spiral CT in the Diagnosis and Resectability of Pancreatic Cancer
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[Abstract] Aim: To analyze the value of multi-slice spiral CT in the diagnosis and resectability of pancreatic cancer. Method: 56 patients with pancreatic cancer treated in our hospital from January 2018 to October 2019 were selected as the research subjects. All patients underwent multi-phase scanning by multi-slice spiral CT. According to the results of the images, observe whether the pancreatic cancer has affected the blood vessels surrounding the pancreas, evaluate the resectability based on the results of the examination, and analyze the final results of the operation which was taken as the standard. Results: all the 56 cases presented slightly low density or equal density, and 28 cases had complete outline. Multi-slice spiral assessment of patients’ vascular invasion types found that 192 branches can be resected with 70 branches cannot; Multi-slice spiral assessment of the main arterial and venous invasion grades around the pancreas of the patients found that 212 branches can be resected with 50 branches cannot; Multi-slice spiral CT was used to evaluate the resectability of pancreatic cancer compared with surgical results. The accuracy of resectable types of vascular invasion was 72.52%; the accuracy of resectable vascular invasion grades was 79.39%. Conclusion: the application of multi-slice spiral CT in the diagnosis of pancreatic cancer can provide a clear understanding of the condition of vascular invasion and distant metastasis, and the accuracy of assessing resection can reach more than 70.00%, which provides a reference for clinical application.
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The beginning of pancreatic cancer is relatively insidious without obvious early symptoms, and most of the specific symptoms appear in the middle and advanced stages. CT examination is a common non-invasive imaging technique, which is often used in clinical examination. Multi-slice spiral CT mainly uses a cone-shaped X-ray beam to detect in multiple rows in the Z axis direction and collect multiple data, which has higher resolution, and obtains more information[1]. In addition, a radical surgery is the only effective way to achieve long-term survival for patients with pancreatic cancer. Therefore, preoperative diagnosis and assessment of resectability of pancreatic cancer is one of the hotspots and difficulties in abdominal surgery research. Based on this, the purpose of this study is to analyze the value of multi-slice spiral CT in the diagnosis and resectability of pancreatic cancer. The report is as follows.
1 Information and methods

1.1 General Information: A total of 56 patients with pancreatic cancer treated in our hospital from January 2018 to October 2019 were selected as the research subjects. They were confirmed by B-ultrasound or laboratory examination. Patients all had symptoms of abdominal pain, fatigue, or painless jaundice to varying degrees. There were 39 males and 17 females; the age was 39-76, with an average age of (59.12±2.01); tumor diameter was 1.26cm×1.45cm-3.59cm×4.18cm; 43 cases of pancreatic head carcinoma, 5 cases of carcinoma of pancreatic body and 8 cases of carcinoma of pancreatic body. All patients underwent multi-phase scanning by multi-slice spiral CT.

1.2 Methods: Multi-slice spiral CT scans were performed on all patients: the instrument was a Philips 256-slice spiral CT with a voltage setting of 120 kV and a current of 250 mA. ① Preparation: Fast for 10 hours before scanning. Oral administration of 1000 mL of water as contrast agent 30 minutes before the examination to fill and expand the stomach. Drink 300 mL of water again and show patients to inhale and hold their breath before scan. ② Plain scan: the patient takes the supine position, the head is scanned first, and the scan range is the 12th thoracic spine downwards including all pancreas; the layer thickness is 5mm and the pitch is 0.18. ③Enhanced scanning: the contrast agent of 100-150mL non-ionic was injected with a high-pressure syringe (via the right anterior elbow vein). the rate is controlled at 3.0mL / s; The scanning method was a cross-sectional spiral scan. The arterial phase was scanned 30 seconds after the contrast injection, the portal vein phase was scanned 60 seconds later, and the lag phase was scanned 120 seconds later. If there is an islet cell tumor, the pancreatic arterial phase should be scanned enhanced at 30-35s. ④ Image processing: After the scan is completed, the data is transferred to the workstation for processing and vascular reconstruction, using volume reconstruction technology (VRT) and maximum intensity projection (MIP) method. All images were analyzed by an experienced radiologist and surgery was performed within 1 week after the multi-slice spiral CT scan.

1.3 Evaluation index: According to the results of the images, observe whether the pancreatic cancer has affected the blood vessels surrounding the pancreas; evaluate the resectability based on the results of the examination, and take the final result of the operation as the standard and analyze it. The pancreatic vascular invasion types (Loyer standard) are: Type A is a low-density tumor or there is fat division between normal pancreas and adjacent blood vessels; Type B is a low-density tumor with normal pancreatic tissue between blood vessels; Type C is a a low-density tumor with a convex point-like contact between blood vessel; Type D is a low-density tumor with a concave contact between or partially encircled the blood vessel; Type E is a low-density tumor that completely close to but has not yet encircled the blood vessel; type F is a low-density tumor that blocks or infiltrates the blood vessel and causes stenosis. Among them, A-C is resectable and D-F is unresectable. The main arterial grade around the pancreas is mainly evaluated based on the invasion and the contact area. Among them, grades 1-3 are resectable and grades 4-5 are unresectable. The major veins around the pancreas are graded according to whether they are encircled and the condition of the wall and lumen of the vessel, among which grades 1-3 are resectable and grades 4-6 are unresectable.
1.4 Statistical methods: SPSS 23.0 software was used for data processing. Counting data were expressed as percentages and χ2 test was used. P <0.05 was considered statistically significant.

2 Result

2.1 Scanning situation of multi-slice spiral CT scan: 56 cases were found to be slightly low density or equal density during normal plain scan, and 28 cases were relatively complete in outline; 9 cases of lymph node metastasis were found in the abdominal cavity around the pancreas during enhanced scanning.

2.2 Multi-slice spiral CT scan for vascular invasion: Multi-slice spiral assessment of patients with vascular invasion type found that 192 branches can be resected with 70 branches can not. See Table 1.

Table 1 Multi-slice spiral CT scan for vascular invasion n

	items
	type A
	type B
	type C
	type D
	type E
	type F

	common hepatic artery
	38
	6
	1
	3
	1
	1

	 celiac artery
	43
	3
	5
	2
	1
	1

	superior mesenteric artery
	27
	6
	6
	14
	1
	2

	portal vein
	20
	10
	6
	6
	4
	3

	superior mesenteric vein
	16
	3
	2
	15
	11
	5

	total
	144
	28
	20
	40
	18
	12


2.3 Multi-slice spiral CT assessment of the major arterial invasion around the pancreas: Multi-slice spiral assessment of the major arterial invasion grades surrounding the pancreas found that 146 branches can be resected with 10 branches can not. See Table 2.

Table 2 Invasion situation of major arteries around the pancreas by multi-slice spiral CT n

	items
	grade1
	grade2
	grade3
	grade4
	grade5

	common hepatic artery
	43
	2
	3
	2
	2

	 celiac artery
	40
	4
	4
	2
	0

	superior mesenteric artery
	35
	6
	9
	2
	2

	total
	118
	12
	16
	6
	4


2.4 Multi-slice spiral CT assessment of the main vein invasion around the pancreas: Multi-slice spiral assessment of the main vein invasion grades around the pancreas in patients found that 66 branches can be resected and 40 branches can not be resected. See Table 3.

Table 3 Invasion situation of major veins around the pancreas by multi-slice spiral CT n

	items
	grade1
	grade2
	grade3
	grade4
	grade5
	grade6

	portal vein
	30
	3
	14
	8
	4
	0

	superior mesenteric vein
	12
	3
	4
	18
	10
	0

	total
	42
	6
	18
	26
	14
	0


2.5 Resectability of multi-slice spiral CT assessment: In this study, the resectability of pancreatic cancer evaluated by multi-slice spiral CT was compared with the surgical results. The accuracy of resectable vascular invasion type was 72.52% (190/262). The accuracy of resectable vascular invasion grade was 79.39% (208/262). ). See Table 4.
Table 4 Comparison of resectability of multi-slice spiral CT assessment and surgical result 

	condition of vessel around the pancreas
	surgical result 

	
	resectable
	unresectable

	vascular invasion type 

	type A-C（n=192）
	190
	2

	type D-F（n=70）
	12
	58

	vascular invasion grade

	resectable（n=212）
	208
	4

	unresectable（n=50）
	8
	42


3 Discussion

The imaging manifestations of pancreatic cancer are complex and the preoperative diagnosis is difficult. Due to the lack of specific manifestations in the early stage, patients generally appear signs such as emaciation and fatigue, which cannot be effectively differentiated from some diseases. The speed of multi-slice spiral CT scan is fast. Coupled with angiography and recombination technology, it can diagnose pancreatic cancer more clearly before surgery, and make accurate assessment of local invasion, vascular invasion and distant metastasis, So as to improve the accuracy of pancreatic cancer diagnosis and the accuracy of the judgment of  surgical resection [2-3].
In this study, 56 patients with multi-slice spiral CT scans was found that 56 cases had a slightly low density or equal density, and 9 cases of lymph node metastasis appeared in the abdominal cavity around the pancreas, indicating that the use of multi-slice spiral CT for detecting pancreatic cancer can clearly show the situation of blood vessels specifically and the distant metastasis. can multi-phase scanning mode can be used in multi-slice CT scan . Arterial phase scanning can show the arterial structure and the density difference of tumor and pancreas; portal vein phase can display the vein around the pancreas, and the density difference of tumor and pancreas can be further displayed; Pancreatic enhancement is the most obvious in the pancreatic phase, which is quite different from tumor density It is easy to detect tumors, and arteries or peripancreatic veins can be showed better [4-5]. For the treatment of pancreatic cancer patients, early detection and early diagnosis are advocated, and surgical resection is the most effective method for pancreatic cancer. At present, it is believed that in the circumstance of the absence of distal organs and lymphatic metastasis, tumor invasion of blood vessels is the main cause of unresectable pancreatic cancer. The criteria for surgical resection of pancreatic cancer are: The tumor was confined to the pancreas, and no adjacent organs and blood vessels were invaded; the tumor directly invaded the surrounding structures (the descending duodenum), but did not invade the main blood vessels around the pancreas; no distant lymph nodes and organ metastases.Under the premise that the main blood vessels around the pancreas are not involved, it can be surgically removed with the descending duodenum invaded by tumor. If the tumor invades adjacent organs, or is connected to , encircle or block the blood vessel, surgical resection cannot be performed; If there is no vascular invasion, surgery can be performed and local lymph nodes need to be dissected [6-8]. In this study, the multi-slice spiral assessment of patients with vascular invasion types was found that 192 branches were resectable and 70 branches were unresectable. Multi-slice spiral assessment of the main arterial and venous invasion grades around the pancreas found that 212 branches were resectable and 50 branches were unresectable. Studies have shown that 70-85% of patients whose tumors are evaluated to be resected by CT scans are eventually surgically removed [9]. In this study, the resectability of pancreatic cancer assessed by multi-slice spiral CT was compared with the surgical results. The accuracy of resectable types of vascular invasion was 72.52%, and the accuracy of resectable grades of vascular invasion was 79.39%, which also verified the statement.

In summary, the application of multi-slice spiral CT in the diagnosis of pancreatic cancer can provide a clear understanding of the condition of the vascular invasion and distant metastasis, and the accuracy can reach more than 70.00% in the evaluation of resectability, providing a reference for clinical treatment.
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