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Abstract

Objective: The objective is to explore the effects of different surgical methods-
retroperitoneal laparoscopic radical nephrectomy (RLRN) and open radical
nephrectomy (ORN) on the number of circulating tumor cells (CTC) in the pe-
ripheral blood of patients with renal cancer. Methods: The clinical data of 63
patients in the Department of Urology, Affiliated Hospital of Chengde Medi-
cal College who underwent radical surgery for renal cancer were divided into
CTC positive group (18 cases of open surgery and 16 cases of minimally inva-
sive surgery) and CTC negative group (14 cases of open surgery), 15 cases of
minimally invasive surgery), overall group (32 cases of open surgery, 31 cases
of minimally invasive surgery). Observe the changes in the number of CTC 1
week before operation and 1 week after operation. Results: In the positive
group, whether it was open surgery or minimally invasive surgery, the post-
operative CTC level of patients was significantly reduced (P < 0.05). In the
negative group, the CTC changed significantly after minimally invasive sur-
gery (P < 0.01), and the CTC level changed indistinctly after open surgery
(P > 0.05). In the overall group, both open and minimally invasive surgery
CTC decreased significantly, and the difference was statistically significant (P
< 0.05). Conclusion: The two different surgical methods can reduce the level
of CTC, but compared with ORN, RLRN can significantly increase the num-
ber of postoperative CTC. Patients in the CTC-negative group may be less
suitable for minimally invasive surgery. CTC levels have certain potential in
the selection and guidance of treatment modes for patients with renal cell
carcinoma (RCC).
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1. Introduction

Among the malignant tumors of the urinary system, kidney cancer has the high-
est fatal mortality rate, which accounts for about 40% [1], and the incidence rate
ranks second, second only to bladder cancer [2]. Globally, RCC is increasing
with more than 200,000 cases each year, and there are more than 100,000 deaths.
Because RCC itself is not sensitive to radiotherapy and chemotherapy, surgery is
currently the main treatment method. Early surgical treatment can obtain satis-
factory results. With the rapid development of laparoscopic surgery and medical
technology, renal cancer is mainly treated with RLRN [3]. But even with early
surgical treatment, 20% - 40% of patients will have recurrence and distant me-
tastasis after surgery, becoming the main cause of death of kidney cancer [4]. If
local recurrence and metastasis can be detected earlier, and surgical resection
can be performed in time, the survival rate of RCC patients can be significantly
improved [5]. Tumor recurrence and metastasis are achieved by the shedding of
tumor cells into the blood circulation, and finally the formation of tumor metas-
tases. With the continuous advancement of molecular biotechnology, especially
the clinical application and continuous development of flow cytometry, the cells
found in peripheral blood and shed from tumors are first referred to as circulat-
ing tumor cells (circulating tumor cells, CTC) [6]. CTC is defined as tumor cells
that enter the blood circulation from the tumors primary tumor or metastasis.
As a type of tumor cells that are free from the circulatory system, tumor cells can
be found earlier than tumor markers and imaging. The level of CTC has been
shown to be related to the prognosis of tumors.

2. Materials and Methods

2.1. General Information

This study retrospectively analyzed 63 RCC patients who visited the Department
of Urology at the Affiliated Hospital of Chengde Medical College (hereinafter
referred to as our hospital) from June 2018 to December 2019. All patients un-
derwent CTC testing 1 week before and 1 week after surgery. Patients with
preoperative peripheral blood CTC counts = 5/3.5 mL are the positive group,
and patients with <5/3.5 mL are the negative group [7].

2.2. Surgical Method

1) ORN: Take a waist incision, cut the skin in turn until the kidney is found,
ligate and cut off the renal pedicle blood vessel, cut off the ureter, and remove

the kidney and tumor. Then suture the cut tissues in sequence.
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2) RLRN: Take the three-hole method at the waist and establish the corres-
ponding channel. Free the renal pedicle vessel, clamp and cut it with hum-lock.
Cut the ureter, remove the kidney and tumor, and suture each incision.

3) Index detection methods Collect 3.5 mL of peripheral venous blood from
the patient 1 week before and 1 week after surgery, perform in situ hybridization
and fluorescent staining on the cells, and then use a Nikon upright fluorescence
microscope to interpret and identify CTC cells, the extraction reagent uses the
Human Peripheral Blood Circulating Tumor Cell Negative Enrichment Kit from
Scitech Biomedical Technology Company.

2.3. Statistical Methods

Use SPSS22.0 statistical software for statistical analysis. The count data are ex-
pressed as percentages and rates, and each item is tested for normality and ho-
mogeneity of variance. Normally distributed measurement data were compared
using the x* test, non-normally distributed count data were represented by Me-
dian-range, and one-way ANOVA is generally used for differences between
groups. Measurement data are expressed as mean * standard deviation (x + ). P
< 0.05 indicates that the difference is statistically significant.

3. Results

3.1. There Was No Difference in General Information between the
CTC Positive Group and the CTC Negative Group

Comparing whether the gender, age, and tumor location of the CTC-positive
group and CTC-negative group are comparable, it is found that there is no sig-
nificant difference in general information between the two groups and they are
comparable (Table 1).

3.2. The CTC Level of RCC Can Provide Guidance for the Selection
of Surgical Methods

In order to explore the influence of CTC on the choice of surgical methods for

renal cancer patients, we analyzed the changes of CTC before and after different

Table 1. Comparison of general information of patients.

Onset location

Gender
Group I:;z::: age (case)
Female male Left  Right

CTC positive group 29 13 16 548 +1.1 17 12
CTC negative group 24 11 13 53.1+0.9 14 10

’ value 0.516 6.279

t value -2.451

P value 0.383 0.09 0.30

Note: All P values > 0.05, the difference is not statistically significant.
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surgical methods in the two groups of patients. We found that in the positive
group, whether it was open surgery or minimally invasive surgery, the postoper-
ative CTC level was significantly reduced (P < 0.05). In the negative group, the
CTC changed significantly after minimally invasive surgery (P < 0.01), and the
CTC level changed indistinctly after open surgery (P > 0.05). In the overall
group, both open and minimally invasive surgery CTC decreased significantly,
and the difference was statistically significant (P < 0.05) (Table 2).

4. Discussion

In recent years, with the rapid development of medical technology and the rise
of minimally invasive surgery, compared with ORN surgery, RLRN has begun to
be widely used in clinical practice with the advantages of less trauma to patients
and faster postoperative recovery and has achieved good therapeutic effects [3].
Compared with ORN, the shortcomings of RLRN compared to ORN are: narrow
operating space, gas leaks into the abdominal cavity when the peritoneum is
damaged, high technical requirements for operation, and long learning curve.
However, RLRN has many advantages, such as clearly showing the anatomical
location, less damage, and avoiding the abdominal cavity, organ damage, conta-
mination of the abdominal cavity and opportunities for tumor implantation in
the abdominal cavity [8]. In addition, because the posterior abdominal cavity has
clear anatomical standards, which significantly improves the efficiency of sur-
gery and reduces the occurrence of surgical complications, the current RLRN
mostly chooses the retroperitoneal route [9]. At present, although the RLRN
surgical treatment of RCC is quite mature, the surgical benefit of patients with
advanced RCC is still limited [10]. The postoperative recurrence rate and metas-
tasis rate are still high, and the treatment effect has not been very good [11].
Therefore, the current early diagnosis of RCC is still an important factor affect-
ing the prognosis.

The detection of CTC can prompt the occurrence of tumors earlier than im-
aging [12]. Studies have confirmed [13] [14] that the role of CTC in the metastasis

Table 2. Comparison of changes in the number of CTCs before and after operation in each group.

CTC positive group CTC negative group Overall group
L, £ 5 ’ £z L. £ £
o $ = IS 0 3 ® g g 3 = o
£ 0% & ~ 25 F 0§ - - Zi i i - -
5w 8* Q S 8* Q S 8* Q
Z. © 1) b7 Z, © 1) % Z, © 1) >
& I~ & £ & £
ORN 11.301  6.401 3.845 3973 7.201  3.830
18 + + 6.064 0.047 14 + + 0.082 0.745 32 * + 1.062 0.0417
rou
group 1.3560 0.8671 0.2016  1.621 1.0560 0.7781
RLRN 10.314 4.957 1.445  7.273 8.657 3.173
16 * + 1.072 <0.01 15 + + 4.154 <0.01 31 + +  2.004 0.0210
rou
group 0.9675 1.2860 0.3116  1.822 1.6860 1.1320
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of breast cancer, prostate cancer, kidney cancer, lung cancer and other diseases
has received increasing attention, and its application has been clinically recog-
nized. If the number of CTCs in the peripheral blood of patients with renal can-
cer can be used to evaluate the progression of the disease, it will have important
clinical significance for early intervention in patients with renal cancer. Related
studies have found that CTC also plays a role in guiding the choice of tumor
treatment [15]. Further study of the interaction between the number of CTCs
and the primary tumor may provide a wider field of vision.

Our research found that the CTC level of RCC patients has a certain potential
to guide the choice of treatment options, and patients with different CTC levels
should choose different surgical methods. Previous studies have confirmed that
CTC is positively correlated with poor tumor prognosis [16], and our research
has found that either minimally invasive surgery or open surgery can reduce pe-
ripheral blood CTC levels, but in the CTC-negative group, minimally invasive
surgery CTC counts changed, it’s obvious. This indicates that inappropriate sur-

gical methods may affect the prognosis of patients and deserve further attention.
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