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Abstract
Background: NCCN’s guidelines for the diagnosis and treatment of rectal

cancer suggest that accurate preoperative clinical staging of rectal cancer is
very important. Reliable preoperative evaluation is the key to the development of surgical protocols, in order to investigate the diagnostic value of digital rectal diagnosis for lymph node metastasis of middle and low rectal cancer. Methods: We prospectively performed digital rectal examination in 258
patients with mid-low rectal cancer before operation, to analyze the distance
from the lower margin of the tumor to the margin of the anus, the diameter
of the invasion of the intestinal wall of the tumor, the accuracy between the
general type and depth of invasion of the tumor and the pathological results
of the postoperative specimen, and the predictability of the lymph node metastasis rate of the rectal digital examination. Results: The results of the analysis showed that the above indicators and postoperative pathological findings
have high accuracy. Conclusions: It is concluded that accurate and detailed
digital rectal examination before operation can predict lymph node metastasis
rate of mid-low rectal cancer at a higher level and accurately.
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1. Introduction
The use of total mesorectal resection (TME) has become increasingly widespread, leading to a dramatic decrease in the prevalence of local recurrence of
rectal cancer from 38% to less than 10% [1]. Even with TME, however, the presence of a tumor or malignant node within 1 mm of the CRM remains an imporDOI: 10.4236/ijcm.2019.105024 May 9, 2019
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tant predisposing factor for local recurrence [2]. NCCN’s guidelines for the diagnosis and treatment of rectal cancer believe that accurate preoperative clinical
staging of rectal cancer is very important. Preoperative simultaneous neoadjuvant therapy is the mode of treatment for stage II, III colorectal cancer patients
[3]. The determination of the best surgical procedure for rectal cancer depends
on an accurate preoperative assessment of the local progression and distant metastasis of rectal cancer. With the development of neoadjuvant therapy and surgical technique, the recurrence rate is obviously reduced, and the survival rate is
now over 70% [4]. Randomized trials have shown that combined preoperative
radiation therapy—TME reduces the prevalence of local recurrence from 8% to
2% and is superior to postoperative radiation therapy alone [5] [6]. Therefore,
reliable preoperative evaluation is crucial to the surgical plan. There are many
imaging methods for preoperative clinical staging of rectal cancer, including
MRI, PET, and CT [7]. However, the accuracy of imaging depends on the experience of the radiologist and there are significant internal observer differences
[8] [9]. Endoscopic ultrasound (EUS) is reported to be a more accurate staging
method [9] [10]. However, not all studies have confirmed the superiority of the
United States [11]. Imaging studies rely mainly on lymph node size to assess
lymph node metastases. The accuracy of simply determining lymph node metastasis based on lymph node size is still low. This is mainly because imaging
does not easily identify reactive growth and lymph node metastasis [12]. The
results showed that the accuracy of EUS, CT and MRI in lymph node metastasis
was only 62% - 87%, 22% - 73% and 39% - 75% [13]. Overall, image judgment is
a process of visual perception and requires considerable experience.
The digital rectal examination can not only determine the presence of
mid-low rectal cancer, but also can further understand the position, size, texture,
degree of involvement and relationship of prostate, urethra, vagina and uterus. A
total of 258 patients with low rectal cancer were enrolled in this study. The accuracy of palpation for preoperative assessment of lymph node metastasis in
low-grade rectal cancer was assessed by digital rectal examination.

2. Material and Methods
2.1. Patient Characteristics
From January 2005 to December 2015, 258 cases of rectal cancer in general surgery department of Yanbian University affiliated Hospital were collected. Each
patient was confirmed by fiberoptic colonoscopy and biopsy and surgically resected. This study excluded patients whose lesions could not be resected and
whose preoperative anal finger examination was more than 8 cm from the anal
margin. The study was approved by the Ethics Committee of Yanbian University
affiliated Hospital. There were 97 males and 161 females, with an average age of
66 ± 3.1 years, the youngest age being 29 years and the maximum age 84 years.
Digital rectal examination mainly assessed the distance from the lower margin of
the tumor to the anal margin, the length of the diameter of the infiltrating intesDOI: 10.4236/ijcm.2019.105024
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tinal wall, the gross pathological type, and the depth of the invasion. The patient
is placed in the chest and knee position, Place the non-examining hand on the
patient’s right pelvic bone to provide counter-traction. Place your lubricated index finger on to the anus, pointing anteriorly and apply gentle pressure to the
midline of the anus. Slowly enter the anus as you maintain pressure. After a few
seconds, the anal sphincter should relax, allowing the digit to be advanced further into the rectum. Sweep your finger in a clockwise and then anti-clockwise
manner to assess the entire circumference of the rectum. Feel for masses within
the rectal wall (noting the approximate size, consistency and location—anterior,
posterior, right or left lateral walls), note the approximate distance from the anal
verge. If necessary, the patient squats, and increases abdominal pressure. The
depth of invasion is as follows: intramucous carcinoma, soft lesion, no contact
with hard parts, excellent mobility, almost not fixed in the rectal wall, free
movement, difficult to distinguish from adenoma, a part of the tumor is hard
and tough to infiltrate into the submucous layer. Submucosal carcinoma: because of the proliferation of submucosal fibrous tissue, compared with mucosal
carcinoma, the texture becomes hard and tough, and the mobility is almost the
same as mucosal carcinoma, moving with the mucosa, not with the intestinal
wall. Carcinoma that infiltrates deep muscle layer: the quality is hard; the activity
is restricted to some extent; the intestinal wall moves with the tumor. Immersion
of deep muscle layer into extra intestinal fat: further reduction of activity. When
adhesions infiltrate into other organs (prostate, vagina, presacral, etc.), tumor
fixation and loss of activity. The specimens were examined by H-E staining under light microscope.

2.2. Surgical Technique
All patients who were included in this study underwent curative resection for
their primary tumors, according to surgical oncological principles, and total
mesorectal excision was performed by experienced surgical experts. All regional
lymph nodes were dissected, including IMA lymph nodes. The inferior mesenteric vein was ligated and divided. Distal surgical margins of >5 cm were
achieved for tumors located above the peritoneal reflection, and surgical margins
were >2 cm for tumors located below the peritoneal reflection. Lateral pelvic
lymph node dissection was not performed routinely in the surgical procedure.
The primary tumor and all dissected lymph node specimens were stained with
hematoxylin and eosin and evaluated by experienced pathologists.

2.3. Statistical Analysis
Statistical analysis was performed using the SPSS 17.0. With lymph node metastasis as an end event, single factor and multiple factors Logistic regression model
is established. We used x2 tests to analyze the lymph node metastasis related factors and used multiariable Logistic regression analysis to analyze the single factor analysis meaningful variables.
DOI: 10.4236/ijcm.2019.105024
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3. Results
A total of 4357 lymph nodes were detected in 258 patients with rectal cancer,
with an average of 16.90 lymph nodes per case. The number of lymph nodes detected in each patient was greater than or equal to 12 cases. There were 92 patients with lymph node metastasis. For the distance from the lower margin of
rectal tumor to the anal margin, the circumference, gross type and depth of invasion, the accuracy of rectal finger examination is shown in Tables 1-4. Univariate analysis showed that there was no significant difference between lymph
node metastasis and the distance from the lower margin of the tumor to the anal
margin, but there have significant difference between lymph node metastasis and
circumference, gross types as well as depth of infiltration (Tables 5-8). Multivariate analysis showed that gross type and depth of invasion were independent
factors affecting lymph node metastasis (Table 9).
Table 1. Comparison of the accuracy rate of digitalexamination and postoperative
pathology: the anal margin to the lower margin of the tumor.
3 cm

4 cm

5 cm

6 cm

7 cm

8 cm

DE (n)

38

45

61

43

39

32

PPJ (n)

36

40

53

34

30

22

Accuracy
(%)

94.74

88.89

86.89

79.07

76.92

68.75

DE: Digital examination; PPJ: postoperative pathological judgment.

Table 2. Comparison of the accuracy rate of digital examination and postoperative
pathology: the circulus degree.
1/4 ≥ T

2/4 ≥ T > 1/4

3/4 ≥ T > 2/4

T > 3/4

DE (n)

59

65

66

68

PPJ (n)

51

55

55

58

Accuracy
(%)

86.44

84.61

83.33

85.29

DE: Digital examination; PPJ: postoperative pathological judgment.

Table 3. Comparison of the accuracy rate of digital examination and postoperative
pathology: gross pathologic type.
UT

IDU

IU

ID

DE (n)

52

85

78

43

PPJ (n)

44

73

68

36

Accuracy
(%)

84.62

85.88

87.18

83.72

DE: Digital examination; PPJ: postoperative pathological judgment; UT: uplift type; IDU: local defined ulcer; IU: Infiltrating ulcer; ID: Infiltrating diffuse.

DOI: 10.4236/ijcm.2019.105024
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Table 4. Comparison of the accuracy rate of digital examination and postoperative
pathology: for the infiltration depth.
M&S

ML

IWO

IV

DE (n)

16

42

157

43

PPJ (n)

13

37

139

36

Accuracy (%)

81.25

88.10

88.54

83.72

DE: Digital examination; PPJ: postoperative pathological judgment; M&S: mucosa and submucosa; ML:
muscular layer; IWO: Intestinal wall outside; IV: infringe viscera.

Table 5. The Digital examination vspostoperative specimens of lymph node metastasis
compared in the distance from rectal cancer’s inferior border to anal.
Digital
examination

n

Postoperative
pathologic examination

3 cm 4 cm 5 cm 6 cm 7 cm 8 cm 3 cm 4 cm 5 cm 6 cm 7 cm 8 cm
LN (+)

92

12

14

24

14

16

12

11

15

25

15

16

10

LN (−) 166

26

31

37

29

23

20

27

31

37

32

24

15

x2 tests

x2 = 1.854 p > 0.05

x2 = 2.032 p > 0.05

LN: lymph node.

Table 6. The Digital examination vs postoperative specimens of lymph node metastasis
compared in circulus degree.
Digital
examination

n

Postoperative
pathologic examination

1/4 ≥ T 2/4 ≥ T > 1/4 3/4 ≥ T > 2/4 T > 3/4 1/4 ≥ T 2/4 ≥ T > 1/4 3/4 ≥ T > 2/4 T > 3/4
LN (+) 92

10

19

28

35

9

19

31

33

LN (−) 166

49

46

38

33

47

51

38

30

x2 tests

x2 = 3.839, p < 0.05

x2 = 3.695, p < 0.05i

LN: lymph node.

Table 7. The Digital examination vspostoperative specimens of lymph node metastasis
compared in gross pathologic type.
Digital
examination

n

Postoperative
pathologic examination

UT

IDU

IU

IDUT

UT

IDU

IU

IDUT

LN (+)

92

10

19

26

37

8

19

27

38

LN (−)

166

42

66

52

6

40

67

56

3

x2 tests

x2 = 6.651, p < 0.01

x2 = 7.572, p < 0.01

UT: uplift type; IDU: local defined ulcer; IU: Infiltrating ulcer; ID: Infiltrating diffuse. LN: lymph node.
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Table 8. The Digital examination vspostoperative specimens of lymph node metastasis
compared in infiltration depth.
Digital
examination

n

Postoperative
pathologic examination

M&S

ML

IWO

IV

M&S

ML

IWO

IV

LN (+)

92

0

6

43

43

0

11

34

47

LN (−)

166

16

36

114

0

15

36

115

0

x2 tests

x2 = 14.354, p < 0.01

x2 = 16.586, p < 0.01

M&S: mucosa and submucosa; ML: muscular layer; IWO: Intestinal wall outside; IV: infringe viscera; LN:
lymph node.

Table 9. Lymph node metastasis multi-factor analyzed with rectal cancer characteristics
through digital examination.
Variate

PRC

SE

RR

p-value

circulus degree

0.261

0.112

1.282

0.094

macroscopic pathology

0.232

0.107

1.677

0.035

infiltration depth

0.367

0.106

1.358

0.011

PRC: partial regression coefficient; SE: standard error; RR: relative risk.

4. Discussions
Most rectal cancer occurs in the lower rectum, and about 80% of them are located below the peritoneal reflex plane, within the range of digital rectal examination. Through digital rectal examination, on the one hand, rectal cancer can
be diagnosed and misdiagnosis can be avoided. On the other hand, the degree of
progression of rectal cancer can be assessed initially to provide further guidance
for further examination. Correct digital rectal examination, in addition to being
able to assess the distance from the lower edge of the tumor to the anal margin,
the invasion circumference of the intestinal wall of the tumor, the general type,
but also indirectly determine the depth of tumor invasion, with or without intestinal obstruction and lesions outside the rectal wall. In this study, we chose a
rectal cancer within 8 cm from the lower edge of the tumor to the anal margin.
The results showed that the distance from the lower edge of the tumor to the
anal margin determined by digital rectal examination was compared with the
results of postoperative pathological examination. The accuracy rate was 68.75%
to 94.74%. The farther the distance from the anal margin was, the greater the
error was. The reason for this may be, that the rectum is not perpendicular, and
that the sacrum depression is curved and can be extended after surgery, so that
the tumor is farther away from the anal margin.
As long as you take proper and careful fingertip palpation, you should have a
higher accuracy rate in the invasion circumference of the intestinal wall and the
gross pathological type of tumor. The accuracy rate was 83.33% - 86.44% and
83.72% - 87.18% respectively in our study. In imaging, localized lesions are indistinguishable from fibrosis and tumor invasion. Although the diagnosis of adDOI: 10.4236/ijcm.2019.105024
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vanced T3 tumors is relatively easy, the distinction between T2 tumors and early
T3 tumors requires considerable experience and high-quality images [10]. As the
invasion of the intestinal wall increases, the chance of tumor metastasis increases. Tumor growth not only grows along the surface of the intestinal wall, but also
penetrates into the intestinal wall. Therefore, the larger the diameter of the tumor, its depth will inevitably increase, and the chance of invading lymph nodes
will increase. Different biological characteristics of rectal cancer have different
growth patterns and invasiveness, and have different effects on lymph node metastasis. The intestinal muscularis and serosal layer play a role in the resistance
to cancer cell invasion. As the tumor infiltrates deep into the intestinal wall and
outside the intestinal wall, the larger the contact area with the lymphatic vessels,
the greater the chance of lymph node metastasis. Depth of tumor invasion outside the muscularispropria is not considered in TNM staging; however, it has
substantial clinical significance. The American Joint Committee on Cancer criteria for the staging of rectal cancer has been modified to incorporate depth of
invasion outside the muscularispropria. The majority (80%) of rectal tumors are
stage T3 lesions that form a heterogeneous group, with 5-year survival rates varying based on the depth of tumor invasion outside the muscularispropria. The
cancer-specific survival rate drops from 85% to 54%, independent of nodal involvement, when the depth of tumor invasion outside the muscularispropria exceeds 5 mm [14]. In the subgroup of superficial tumors, EUS may be more accurate in deciding whether the tumour has penetrated the rectal wall [15], EUS is
far from being ideal in identifying regional lymph node metastases. The ability of
differentiating tumor invasion range was poor [16]. In addition, the examination
of patients with intestinal stenosis or high rectal tumors was significantly restricted [17]. By palpation at the fingertips, the accuracy we perceive was 81.25%
- 88.54%.
Because of the application of modern advanced examination equipment,
many doctors ignore digital rectal examination in preoperative evaluation of
rectal cancer value. They think rectal finger diagnosis is of little significance before operation. Accurately assessing lymph node metastasis before surgery is directly related to the development of treatment plans and the choice of surgical
procedures, as well as preconditioning, and it is important to improve the quality of the patient’s life [18]. Our univariate analysis showed that the invasion circumference of the intestinal wall of the tumor, the gross pathological type, and
the depth of invasion were all related to the positive rate of lymph nodes, but
further multivariate analysis showed that the gross pathological types and depth
of invasion were two important factors affecting lymph node metastasis.

5. Conclusion
In conclusion, by correct and detailed digital rectal examination before surgery,
palpation through your fingertips, you will perceive the high accuracy of lymph
node metastasis in rectal cancer. It is necessary to combine the palpation of finDOI: 10.4236/ijcm.2019.105024
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gertips with the visual inspection of imaging to perceive the preoperative staging
of low and middle rectal cancer. Although the limitation of this study is that
surgeons who perform preoperative anal finger examinations require clinically
experienced, longer index fingers.
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