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ABSTRACT

To investigate the role of Computer Tomography (CT) in the esophageal cancer surgery. 97 cases confirmed by
pathology as esophageal cancer were retrospectively analyzed with preoperative Computer Tomography images
and intraoperative situation. Tthe Computer Tomography can accurately display the thickness and length of the
lesion segment esophageal wall, the relations between tumor and the aorta, the trachea, bronchus, pericardial and
pulmonary vein, and local lymph node metastasis, prompt possible difficulties in surgical resection; Correctly grasp
the esophageal preoperative Computer Tomography staging helps to select appropriate treatment to reduce the rate
of surgical exploration. CT images is clear with high density resolution in human tissue; spiral CT-3D
reconstruction technique can display clearly human body structure and relationship with the adjacent structures;
the CT scan has important significance in preoperative staging of esophageal cancer; the CT scan has operation
resection rate of esophageal cancer improvement.
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INTRODUCTION

Esophageal cancer is one of the common malignanbra in China. Esophageal barium meal asuophageal
endoscopy are effective methods of positioning qunalitative diagnosis of esophageahcer. They can observe
the position, morphology and size of the lesioesophageal lumen. Chest Computer Tomography has oathe
deficiency that the traditional esophageal X-rasilra meal examination can only observe the lesioresophageal
lumen. Domestic and international studies have shibwat: the CT scan can show the relationship efetsophagus
and adjacent mediastinal organs, tissues, and niieerthe extent and scope of invasion of the tuntioe,
surrounding and distant lymph node metastasisrdwighe more information for clinical. In order teetga further
evaluation about the role of CT scanning in stagihgsophageal cancer, judging whether operatiandasigning
treatment regimens, we have collected 97 esophageakr cases in China-Japan Union Hospital dubecember
2010 to December 2011 and retrospectively analyei#d preoperative chest CT images, intraoperatitigagon
and postoperative pathological.

EXPERIMENTAL SECTION

2.1 Materials and reagents

In 97 cases of esophageal cancer patients, ageJtotn 68 years old, median age 56.78 years, 8sca® male,
10 cases are female. Among them the number of uppédle, lower segment esophageal cancer areQldnd 13,
respectively. Pre-operative examination and imagixgmination showed no distant metastasis. All epédi
accepted preoperative chest CT scan within 2 wbeksre surgery, some patients (n=15) received erguhscan.
CT detected 93 cases of esophageal cancer, amdrttaning four cases of small lesions confinedhi mucosal
layer, the CT scan did not show esophageal watkéniing and missed. In 97 cases, 91 cases underadingl

resection, six cases of unresectable accepted rexptp surgery. Pathological: 92 cases of squamoeib
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carcinoma, adenocarcinoma in 3, undifferentiatechllsroell carcinoma in 2 cases. Preoperative symptom
progressive dysphagia in 60 cases; burning or fmighike retrosternalpain in 9 cases; the substediscomfort
associated with foreign body sensation in 11 cat8scases of weight loss; melena in 3 cases anccase of
hoarseness.

2.2 Use the GE9800 Hilight CT scanner

Hollow patients accept antispasmodic 20 mg intramlas injection 10 minutes before the scanning, dridk
aerogenic powder, in order to make esophagealatidat and air inflation; Continuous scan with thieks of 10
mm, interval of 10 mm since the top of sternoclalac joint to the level of porta hepatis confinedthe supine
position; Take the enhancement scanning after Isapidravenous injectiing iodinated contrast agé®0 mL
,within the region that 30-50 mm apart from thedas lower and upper borders with thickness ofth, rimterval of
5 mm. Radiography with mediastinal window is givpriority to, adding up bronchial window at the zart
containing trachea and bronchus, as well as lumglow where tumor inburst the lung. Observe thektigss of the
esophageal wall with lesion, the tumor invasioe, iélationship of the tumor and other organs, siscthe aorta, the
trachea and bronchus, pericardial, pulmonary veuh prevertebral fascia, and the situation of Idgadph node
metastasis.

RESULTSAND DISCUSSION

3.1. Location and length of the tumor

The length of the tumor is calculated accordintheonumber of layers in CT scan. CT scan showsthiealength of
lesions are 3-10 cm, 6.5 cm in average, whichGscth longer than that was measured by esophagdahbeeal.
14 cases are upper esophageal carcinoma, 25 cagdd apper segment, 12 cases of middle segment,ttae
number of mid lower and lower segment esophageeaircama is 17 and 29, respectively.

3.2. Changes of the wall and lumen
In 97 patients who underwent CT examination, 93sahowed the accurate position and size of thertuithe
segment of tumor have varying degrees of esophaghthickening and luminal stenosis, thicknes® &-2.9 cm,
average 1.45 cm while stenosis was concentric oergdgc changes “Fig.1”, including 68 cases witmén
expansion above the lesion. The remainder fourschaee no obvious wall thickening because the fsstmnfined
to the mucous layer or submucosa.

Figurel. Stenosis was eccentric growth

3.3. Changes of paraesophageal fat space

In 97 patients who underwent CT examination, 7&sahown the paraesophageal fat space clearlyasées fuzzy.
In the remaining 13 cases those paraesophageapdae disappear “Fig.2”, 6 cases were unresectafuletook
exploratory surgery, with the ratio of 46.1%, sugigey that the paraesophageal fat space is an teapidndicator
for the possibility of resection.
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Figure2. Paraesophageal fat space is disappear ed

3.4. Tumor in contact with the aorta

In 77 cases of 97 patients who underwent CT exainimahe contact surface of esophageal and ad®i¢gig.3”,
11 cases between 45-90, in which one case is wtadde; 9 cases> 90, in which 5 cases could noédected, with
the exploration ratio of 55.5%, suggesting thageans should be more considerate about the resempieration
when the contact surface of the tumor and the ad@®a Define abbreviations and acronyms the fimetthey are
used in the text, even after they have been defim¢de abstract. Do not use abbreviations in iffe dnless they
are unavoidable.

Figure3. The contact surface of esophageal cancer and aortic<45 degree, arrow shown

3.5. Tracheal compression

In 97 patients who underwent CT examination, 6 €ab@wed tracheal compression, mainly in tracheahbrane
“Fig.4”, in which 2 cases could not be resected @uk exploration operation, with the proportion 28.3%,
suggesting that tracheal compression is anotheoritapt index for the possibility of resection.

Figured. Tracheal membraneis compressed and transfor med
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3.6. Pericardial and pulmonary vein compression

In 97 patients who underwent CT examination, 8 guaisi with pericardial compression “Fig.5”, 5 casd#s
pulmonary venous compression, cardiac and pulmoreiy were involved in 2 cases, including 1 casés o
unresectable, with the exploration ratio of 50%ggmsting that when pericardial and pulmonary veia a
compressed by the tumor simultaneously, surgeamsdhry to avoid the selection of resection opierat

Figureb. pericardial compression extensive

3.7. Lymph node involvement

1082 lymph node located in paraesophageal, sulataparatracheal, left gastric artery respectivels cleared
away in 97 cases. The sensitivity, specificity, taacy of preoperative CT judging lymph node metistdor
esophageal carcinoma were 31.1%, 83.9% and 69e&yectively.

3.8. CT staging and operation effect of esophacg@inoma
The patients whose CT staging for stage |, 1l wesected successfully, 6 cases of 21 patients wds&aging for
stage Ill esophageal cancer took exploration ofmer4tTable ).

TABLE 1. CT staging and operation effect of esophageal carcinoma

Resction  Exploration  Total

Stage | 5 0 5

Stage Il 67 0 67

Stage Il 19 6 25
DISCUSSION

For the symptoms of early esophageal cancer a ilvas difficult to find, while most of the tun®progress to
middle-late stage and big when patients see a doEfophageal is the only organ which is lack afoss
membrane in digestive system, so esophageal caeery easy to saturate fiber membrane and adlithethe
surrounding tissue. The traditional esophagealibbarmeal can be displayed signs of esophageal cemeirdirectly:
mucosal disorders, damage; wall stiffness, lospeoistalsis; luminal stenosis, lumen dilation abdive stenosis;
niche and intraluminal filling defection. Esophalgbarium meal cannot show the adjacent tissue,ong@asion
and lymph node metastasis clearly, but can showedhky changes of mucosal plicae, the wall anduheen of the
esophageal. The 4 patients with early esophagehisrgroup were displayed well by barium meal ogdaphy, but
not be finding in CT scan. But CT scan showed eagehl wall and adjacent tissues and organs welgogaly
superior to barium and endoscopy on the diagnostheflesions out of the lumen [1-3]. Especially whbe
esophageal barium meal showed deep ulceration eoisdft tissue around the lesion suggest the ptigsibf
invasion, chest thin slice CT scan can displaydépth of niche accurately, and help to determireetktent of
invasion. Several domestic and foreign research®sutaesophageal carcinoma in recent years show that
preoperative CT scan is very important for esopabgarcinoma, especially in the discovery of turirrasion,
determining the tumor staging; CT scanning hasuttique superiority. CT scanning can also assisstiigeon to
determine the way of operation, assist the radratfhephysicians to identify the target districtrafliotherapy, and
design satisfied radiotherapy planning. We retrotpely analyzed 97 cases of esophageal canceenpativith
preoperative CT scanning, intraoperative findingd postoperative pathology. Confirm the importasie rof CT
scan in staging esophageal cancer, judging thehildgsof tumor resection, and designing treatmplamn.

2221



Hua Xin et al J. Chem. Pharm. Res,, 2014, 6(7):2218-2224

3.9.1. Principle and application of CT

Following the X-ray computed tomography (CT) waitiagd in clinic in 1972 and spiral computed tomaghy was
manufactured in 1991; multislice computed tomogyafMSCT) has become the third milepost in the mistof
CT.

The basic principle of spiral CT including:

1-Slip rings base: The slip ring technology requitbe unidirectional rotation of slip rings on thase, which
contact with pulley or carbon brush. CT device hgsurality of mutually parallel slip rings, one tifem supply
high or low voltage electric power sources, theeotbne transmit the data from the detector to thwaputer, and
another one transmit instruction from control sgstend feedback messege to control system. The tlateare
lower voltage.

2-Detector technology: It is not important for centional CT scanning detector in X-ray tube protectbecause
there are time intervals between different levelngsing for X X-ray tube cooling. The performandehe detector
is more important in spiral CT, because it neettsger time for continuous exposure. Improving éfiiciency of

the detector reduce the exposure time, can not iayce the accumulation of heat in X-ray tube, dsb can
reduce the patient's exposure. At present mostpohlsCT use solid detector, whose effectivenedsoign

utilization rate) is higher than 80%.

3-X-ray generator: X ray tube used in spiral CTeagaily has larger anode target (such as a targetdiameter up
to 18cm), heat capacity of 210-412 million thermadit, heat dissipating capacity of 1 millions ofetmal
unit/division. For the X ray tube which continuoggixpose under high load, focus rail heat dissipatactors is
much more important than the heat capacity andirngoate of X-ray tube, therefore it should becslyilimited to
use within the allowable range of the scan pararpete

4-Slicing profile and reconstruction algorithm: tie spiral CT scanning data has not been recomstruand
corrected by special mathematical method, the inisigémilar to conventional CT scanning with motiariifact,
causing the edge of soft tissue structure lookgyfand compact structure have serious shadow. ateeadllected
from spiral CT scan should be manipulated by hktieeonstruction algorithm.

The key of spiral CT is to cancel the cable, sughly electric power to the X-ray tube and tranaffsrmation
collected by the detector through a slip ring syst@he patients on the scanning bed are continuqusipulsed
when the spiral CT works, so that after severaluiis consecutive scans, data within the helicahsing trace can
be collected and reconstructed as multilayer im&gest spiral CT image quality indicators, such ks spatial
resolution, the density resolution, image unifogm@énd linearity, etc., is substantially identicalittw the
conventional CT. Multislice spiral CT has only array tube, but there are sereval rows (rows 4-32)etectors
arranged along the patient's body axis (z-axis) two-dimensional curved array, each row has 568§ detects, a
total of 4000-15000. The multi-row detector arrayni a plurality of data acquisition systems, andegate more
than four data channels, multiple digitized imaga be reconstructed simultaneously based on tlecd#lected in
one scan. Compared with single-slice spiral CT tirslice spiral CT technology has great breakthtwuign detector
array design, layer thickness improvement and r&coction algorithm, as well as improve the scagrspeed.
Multislice CT scanner can produce four or more tayaf images, so the scanning speed is as eighbog times as
conventional single-slice spiral CT.

The control of parameters of spiral CT is of vitaportance for the imaging quality; important paeders such as
contrast, contrast resolution, spatial resolutiod aniformity are included. (1) Contrast and cositreesolution:

contrast represents density difference, or X-randmission difference of different substance, atareed by

different gray level in the image. The contrasdétermined primarily by the difference in densigtween the
objects, but also related to the energy of the ¥-2) Spatial resolution: refers to the abilitydistinguish two very
close tiny tissue or lesions, in the abstract ésahility to distinguish two nearly point withingtbody by CT image.
(3) Uniformity: describe the consistency of CT whdigplay the same tissue in different position with section,

evaluate whether the CT can get the same avera@d ofalues in homogeneous structure. Thereforeatime

important parameters affect the image quality asdrict each other. We can optimize the qualityhefimage by
means of adjusting the relation between the parenet

3.9.2. Judgethe tumor invasion by means of CT scan

As a result of without serosal layer, esophageabtuis easy to directly invade the aorta and o#tigacent organs.
Before the advent of CT, it is quite difficult tdvg accurately preoperative predict and stagingsophageal cancer
[4-6]. After the advent of CT, some foreign schelachieved some success on distinguish whethezsibyghageal

cancer has invaded the aorta before the operaipinal CT scanning can improve the detection rétdhe small
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lesions [7]. Doyle [8] proposed the chest CT scampmne position can show the esophageal canctc aorasion

better, due to the clearance between heart andageal neoplasm, aortic increased slightly, sarttagje does not
overlap, thereby reducing false positive and faksgative. The value of the esophageal CT scandtetoly show
the relationship of the tumor and surrounding &sswrgans, to provide more information and helpuomor stage,
treatment plan designing, judging the possibilitg aifficulty of surgical resection.

Thickness of lesion segment wall: CT can show aedsure the thickness of esophageal wall more aetyr# is
defined as thickening if thickness >5 mm [9-10],ilehthe normal thickness of esophageal wall is <@G.m
Thickening of the esophageal wall caused by theotucan be the entire circumference thickening, akso be
oriented in a side wall, but the thickness is mopioportion to the extent of external invasiordgki the adjacent
organs and tissue invasion extent of esophagegeihoana using CT scanning.

Both tracheal and bronchial wall are flexible amxpandable, tumor compression make them narrow ifir 3the

sign of disappeared fat gap could just tell thespmlty of adhesion. It was known that clear sigrigrachea and
bronchial included the wall of tracheal and broathwall were looked as sawtooth-like or angle,womér invasion
into the lumen. Studies have pointed out that Cii lza used to display the invasion and metastasadjaicent
organ by signs of disappeared layer of fat betwberiumor and trachea, notch and esophageal trafisteda [11].

Our study included 97 patients, all of them undetw@T examination, six cases indicated trachealpression
which character as tracheal membranous involven3@@t, (2/6) two cases could not endure surgery.rébelt told

that compression of trachea-bronchial wall mighthieeimportant indication of surgery.

There is normally a fat gap between the esophagdgte aorta, and the disappearance of the fatsgdpe to the
invasion of the tumor. Picus group [12] proposesl ¢bntact surface that esophageal tumor contabtthit aortic
circumference determine whether invasion of thetaatine more contact surface, the higher the prdibalof
infringement. Enhanced CT helps us more in juddhng disappearance of the fat layer. The size ofctigact
surface of lumps with aortic was used to distingulse relationship between the mediastinal membaagetumor
and also show the presence or absence of lymplsnode

Takashima determined aortic invasion by measurewiefatt triangle method, the fat gap was completelgluded
by soft tissue when aortic invasion. Our study co@td both Picus and Takashima method and incretised
sensitivity and specificity of diagnosis. Nine gatis were found the aortic contact surface mone @#@aby CT scan;
five cases could not tolerate surgery. Our resuggested that surgical resection should be quitéass when the
contact surface of the tumor and the aorta weradawer 90. we usually adopted the palliative styr@e give up
surgery when cases were diagnosed as esophageal itwralved in thoracic aortic, and also poor progis were
accompanied as the 5-year survival rate was 10%o-Fat gap between tumor and multidimensional pedial
disappears might be sign of pericardial invasi@me as pericardial pressure depression, pericahdédening or
pericardial effusion. Some have pointed out thatftt gap disappears, accompanied by pericarditahing or
nodular pericardial invasion were reliable perfonces Thompson believes when the consecutive tweldexf fat
gap between the mass and the pericardium disapheaeecardial infringement could be diagnosed. Taases
showed pericardial and pulmonary vein invasion By s€an in our study, and one of them could notratéethe
surgery. The result of our study indicated thagasign of pericardial and pulmonary vein should dwairgery.

Lymph node metastasis is important in the progoessif esophageal tumor, Tumor cells reaches tha are
corresponding to the tumor through the musculaergafter breaking into the submucosal lymph négephageal
cancer can be transferred to the throat, supraclkrilymph nodes, and esophageal tracheal ditcipty down to
the pericardial and perigastric lymph. Most scl®lkagree that the lymph node size could be usedstandard of
lymph node metastases, and it is generally belithaddiameter of the lymph node <10 mm was defadormal,
10-15 mm suspicious lymph nodes, while diametenase than 15 mm abnormal. But to our disappoiritgaioved
the standard is not so satisfied. We found pardesmal lymph node usually small, and merged inéottimor.
K.Sndenaa analyzed 85 cases of esophageal caneesensitivity of lymph node metastasis by CT seas 22%,
specificity 95%, accuracy of 55%. Recent studiegehaointed out that a higher rate of false-negdtweph node
metastasis by CT scan; the reason is that theiowaslarged lymph nodes are often enveloped withéntumor. It
is difficult to distinguish enlarged lymph noderindenign to malignance by scan.

3.9.3. CT stagingof esophageal cancer

It is known as CT could be used as preoperativgirgiamaging methods. Mo§&3] proposed a more reasonable
CT staging standards. Reining [14] made the supgténand then esophageal cancer is divided into ghages:
[esophageal intraluminal mass or partial wall 3-5;mrpartial or annular esophageal wall thickening> 5mm;
with metastasis including the trachea, main broechorta or pericardiumj local lesions with distant organs and
lymph node metastasis. Our study include 97 cagesases|] 67 cases, Ill 25 cases and) cases. All Phase | and
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Il underwent successful surgical resection, 19 sas$el finished surgical resection, 6 just did surgicgbleration,

our results confirmed that staging of | and Il by &age can complete surgery, stagingurgery need to be fully
assessment, stage unsuitable for surgery. Surgeon can chdws@ppropriate treatment options such as radical
surgery, radiotherapy after surgery and (or) singblgmoradiotherapy with the CT staging criteria.

Preoperative CT scan can display esophageal tunmtbsarrounding structures, show the lesions, orgaresion
and lymph node metastasis, determine the stagsophageal cancer. It is useful for the treatmet, But CT scan
is difficult to find early esophageal cancer, bessathe esophageal mucosa can not display in thedam. The
combination of CT and X-ray fiber esophagoscopy] [4&s necessary.

CONCLUSION

(1). CT images are clear with high density resoluin human tissue;

(2). Spiral CT-3D reconstruction technique can kigpclearly human body structure and relationshith vihe
adjacent structures;

(3). The CT scan has important significance in pegative staging of esophageal cancer;

(4). The CT scan has operation resection rateaghegeal cancer improvement.
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