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Abstract
Background: Central venous catheter (CVC) is commonly used in surgery. The purpose of this
retrospective study is to investigate whether there is an unnecessary use of CVC in laparoscopic radical
rectal cancer.

Methods: This is a retrospective review of prospective medical records of patients who underwent
laparoscopic radical rectal cancer surgery from January 2015 to May 2019 in our institution. Patients
were divided into two groups according to whether CVC was inserted by the anesthesiologist or not, and
the perioperative variables of the two groups were compared and analyzed. Patients with CVC insertion
were divided into two groups according to their single-lumen or double-lumen, and the perioperative
variables of the two groups were compared.

Results: Of 344 patients who underwent surgery, 194(56.4%) were without CVC and 150 (43.6%) with
CVC. There was no signi�cant difference in operative time, �uid transfusion, blood loss, postoperative
parenteral nutrition, and hospital stay (p > 0.05). For patients with CVC, none of the patients underwent
central venous pressure monitoring, only 2 (1.33%) patients received a blood transfusion, 11 (7.33%)
patients received vasoactive drugs and 3 (2%) patients received postoperative ICU. There was no
signi�cant difference in perioperative variables between the single-lumen tube and double-lumen tube
groups.

Conclusion: For most patients undergoing laparoscopic radical resection of rectal cancer, CVC is
unnecessary and a waste of medical resources. 

Background
Central venous catheter (CVC) is commonly applied in critically ill patients. CVC indications include the
need for venous access, rapid �uid resuscitation, centrally administered intravenous therapies, central
venous pressure monitoring, and hemodialysis[1, 2]. Anesthesiologists preferred to expand CVC insertion
indications in unforeseen circumstances for patients who undergo signi�cant and prolonged surgery.
However, CVC insertion is associated with signi�cant risks, including catheter-related bloodstream
infections, mechanical injuries, and venous thromboembolism.

Colorectal cancer (CRC), the second most common malignancy in the United States, seriously affects
people worldwide[3]. Laparoscopic radical resection of rectal cancer has been widely accepted[4, 5].
Compared to traditional open approaches for colon cancer's surgical treatment, patients experience the
same bene�ts of early recovery and decreased postoperative pain from the laparoscopic approach. Many
anesthesiologists will insert CVC for patients undergoing laparoscopic radical rectal cancer surgery.
However, not every surgical patient requires a CVC. Implanting unnecessary CVC for patients is
undoubtedly harmful. It not only increases the risk of related-complications but also causes a waste of
medical resources. For Patients with low-risk surgeries, less blood loss, short durations of anesthesia, and
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without postoperative intensive care and long-term parenteral nutrition after surgery, the application of
CVC insertion in advance is unnecessary[6].

In China, the overuse of health care services has become an increasingly severe problem, increasing the
burden of medical insurance and �nancial expenditure[7]. There were few studies on the overuse of
central venous catheters during surgery. Based on this retrospective study, we attempted to explore the
rationality of inserting CVC during laparoscopic radical resection of rectal cancer.

Methods
All methods were carried out in accordance with relevant guidelines and regulations.
The present study was approved by the Ethics Committee of the First A�liated Hospital of Shantou
University Medical College.
This study retrospectively analyzed data of patients who received laparoscopic radical rectal cancer
surgery from January 2015 to May 2019 in our institution.

The study population were adult patients (age ≥ 18) that underwent laparoscopic radical rectal cancer
surgery from January 2015 to May 2019 in our institution. Exclusion criteria were active infection or
sepsis and previous rectal surgery.

All patients received general anesthesia after the application of standard monitors. Anesthesiologists
determine the methods of anesthesia induction and maintenance. After tracheal intubation, whether to
indwelling CVC was concluded through discussion between anesthesiologist and surgeons. The
anesthesiologist performed CVC placement. The location of the CVC placement depended on the
operator's preference. The most common location was the right jugular vein.

Patients were divided into two groups according to whether CVC was inserted or not, and the
perioperative variables of the two groups were compared and analyzed. Patients with CVC insertion were
divided into two groups according to their single-lumen or double-lumen, and the perioperative variables
of the two groups were compared.

Data were analyzed by IBM SPSS Statistical 26, and the level of statistical signi�cance was set at the
conventional p < 0.05. The quantitative data were analyzed using mean and standard deviation; the
qualitative data were analyzed using frequency and percentage. Comparisons of quantitative data were
performed using an independent-t-test categorical data were performed using the Pearson chi-square test.

Results
In total, 344 patients were included in this study. Table 1 shows the demographic characteristics of the
study population. No signi�cant differences were observed between the groups. Out of the 344 patients,
194(56.4%) were without CVC and 150(43.6%) with CVC. Out of the 150 patients with CVC, 55(36.66%)
were single-lumen, and 95(63.33%) were double-lumen(Fig. 1).
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Table 1
Characteristics of the study population

Item No CVC CVC P-value

Sample n = 194(56.40%) n = 150(43.60%)  

Gender      

Male 108(55.67%) 86(57.33%) 0.76

Female 86(44.33%) 64(42.66%)

Age(yr) 63.97 ± 11.19 63.83 ± 10.95 0.95

Surgical Methods      

Dixion 143(73.71%) 119(79.33%) 0.22

Miles 51(26.29%) 30(20%)

Hartmann 0 1(0.66%)

ASAPS      

I 10(5.15%) 3(2%) 0.19

II 171(88.14%) 132(88%)

III 13(6.70%) 15(10%)

*Data was expressed as Mean ± standard deviation or the number of patients. Parentheses indicate
percentage.

Patients in the CVC group had a higher percentage of underlying diseases than those in the non-CVC
group (p = 0.022). There were no statistically signi�cant differences between the two groups in "Operative
Time," "Fluid Transfusion," "Blood Loss," "Urine Output," "Blood Transfusion," "Vasopressor," "ICU,"
"Parenteral Nutrition," and "Postoperative Hospital Stay" (Table 2).

Out of 150 patients with CVC, none of the patients underwent central venous pressure monitoring, only 2
(1.33%) patients received a blood transfusion, 11 (7.33%) patients received vasoactive drugs, and 3 (2%)
patients received postoperative ICU. The blood loss of patients with CVC was only 600ml at most. Only
21 (14%) received �uid transfusion volume over 3000ml.
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Table 2
Comparison of perioperative variables between "CVC" and "No CVC" groups

Item No CVC CVC P-value

Underlying Disease     0.02

No 107(55.15%) 64(42.66%)

Yes 87(44.84%) 86(57.33%)

Operative Time(min) 198.80 ± 56.34 206.30 ± 58.86 0.89

Fluid Transfusion(ml)      

Total 1875.52 ± 434.98 2200 ± 467.03 0.08

Crystalloids 976.03 ± 345.30 1156.67 ± 343.38 0.02

Colloids 902.06 ± 323.03 1046.67 ± 354.01 0.62

Blood Loss(ml) 63.45 ± 64.04 69.97 ± 102.52 0.22

Urine Output(ml) 405.26 ± 277.37 465.47 ± 383.25 0.15

Blood Transfusion      

No 193(99.48%) 148(98.66%) 0.42

Yes 1(0.52%) 2(1.33%)

Vasopressor      

No 188(96.91%) 139(92.66%) 0.07

Yes 6(3.09%) 11(7.33%)

ICU      

No 192(98.96%) 147(98%) 0.46

Yes 2(1.03%) 3(2%)

Parenteral Nutrition      

No 4(2.06%) 2(1.33%) 0.61

Yes 190(97.94%) 148(98.66%)

Postoperative Hospital Stay(days) 14.50 ± 9.10 13.90 ± 8.70 0.89

*Data was expressed as Mean ± standard deviation or the number of patients. Parentheses indicate
percentage.

Between the two groups with CVC, no signi�cant differences were observed in "Age," "Underlying
Disease," "Fluid Transfusion," "Blood Loss," "Parenteral Nutrition," and "CVC Retention Time" (Table 3).
None of the 150 patients with CVC had related complications.
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Table 3

Comparison of perioperative variables between "Single-lumen" and "double-lumen" groups
Item Single-lumen Double-lumen P-value

n = 55(36.66%) n = 95(63.33%)

Age(yr) 65.04 ± 12.18 63.13 ± 10.17 0.14

Underlying Disease      

No 26(47.27%) 38(40%) 0.39

Yes 29(52.72%) 57(60%)

Fluid Transfusion(ml) 2172.73 ± 443.24 2215.79 ± 481.87 0.26

Blood Loss(ml) 69.45 ± 103.02 70.26 ± 102.78 0.99

Urine Output(ml) 456.73 ± 320.92 470.53 ± 416.64 0.53

Parenteral Nutrition      

No 0 2(2.11%) 0.28

Yes 55(100%) 93(97.89%)

CVC Retention Time 10.71 ± 4.46 10.37 ± 7.68 0.10

*Data was expressed as Mean ± standard deviation or the number of patients. Parentheses indicate
percentage.

Discussion
Central venous catheters (CVC) provide reliable venous access for various medical needs. With
ultrasound positioning, central venous catheterization has become safer, more convenient, and faster[8,
9]. For signi�cant and prolonged surgery, the anesthesiologist will often consider inserting a central
venous catheter for the patient as appropriate to ensure stable venous access during the operation. In
addition to �uid therapy and central venous pressure monitoring, it can also provide a stable channel for
postoperative parenteral nutrition.

In response to an emergency during the operation, clinical anesthesiologists will appropriately relax the
indications for central venous catheterization, which will lead to medical waste. In China, especially in
some large medical units, anesthesiologists have a routine to indwell CVC on rectal cancer surgery
patients.

However, small and short-term surgeries do not always require CVC. In low-risk surgeries and short
anesthesia time, unnecessary CVC applications are increasing[6]. Compared with traditional open surgery,
laparoscopic radical resection of rectal cancer has the advantages of less trauma, less bleeding, and
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shorter operation time and has been widely accepted[4]. The overutilization of central venous catheters
can be found in this study.

The anesthesiologist might have overestimated the duration of the operation or the risk of the case. For
most patients, intraoperative blood transfusion and application of vasoactive drugs are not required. In
this study,Out of 150 patients with CVC, only 21(14%) received �uid transfusion volume over 3000ml, and
the blood loss of patients with CVC was only 600ml at most. CVC not only increases the risk of related
complications but also wastes medical resources. Even if heavy bleeding during the operation or rapid
�uid therapy is required, emergency inserting CVC is feasible.

The multi-lumen catheter has commonly used because of its advantages in treating patients who require
a large amount of drug infusion. Bloodstream infections are the main complication of CVC. However,
whether multi-lumen catheters increase the risk of infections is still controversial[10]. A meta-analysis
suggests that multi-lumen catheters may be associated with a slightly higher risk of infections[11]. The
application of antimicrobial-impregnated CVC[12] dramatically reduces the incidence of bloodstream
infections. Thanks to the application of antimicrobial-impregnated CVC, none of the 150 patients with
CVC had related complications. Although the risk of infection does not necessarily increase, using a
multi-lumen catheter when a single-lumen catheter can meet the patient's infusion needs will undoubtedly
increase vascular damage and medical costs.

Therefore, a su�cient assessment of the patient's operation time and blood loss before surgery can
reduce unnecessary use of CVC as much as possible and reduce the patient's trauma and medical
expenses.

Some surgeons believe that inserting CVC in advance can provide reliable venous access for parenteral
nutrition while reducing peripheral vascular puncture and infusion. With advances in technical catheters,
non-invasive hemodynamic monitoring and improved venipuncture techniques have also reduced the
need for perioperative central venipuncture[13]. For patients with no peripheral blood vessel puncture
obstacles and undergo short-term parenteral nutrition, peripheral parenteral nutrition can fully meet the
needs[14].

Whether patients undergoing laparoscopic radical resection of rectal cancer should be routine parenteral
nutrition is currently inconclusive,[15, 16] early enteral nutrition is more conducive to patients' recovery.
Enhanced Recovery After Surgery (ERAS )[17] has been proven to reduce morbidity rates, improve
recovery and shorten the length of stay in elective colorectal surgery. Resumption of oral nutrition on the
�rst day after surgery after colorectal cancer surgery may be associated with improved 5-year cancer-
speci�c survival[18]. The surgeon will insert peripherally inserted central catheters (PICCs) or infusion port
for patients who need chemotherapy after surgery. Then the CVC inserted during the operation is a bit
redundant.

Medical waste is increasingly recognized as the cause of patient harm and high costs. "Unnecessary
services" is the most signi�cant cause of waste in healthcare in the United States. In 2010, the Institute of



Page 8/12

Medicine called attention to this problem[19]. A United States survey on over-treatment found that the
most common cause of over-treatment is "fear of malpractice" (84.7%)[20], 71% of respondents said they
were more likely to perform unnecessary procedures when they pro�t from them.

This study had several limitations. First, this study was conducted in a single-center, resulting in the
patients' selection bias. Second, the study was retrospective, and observational character relied on the
quality and availability of data in the patient medical records. We cannot know whether the patient has
di�culty in peripheral intravenous infusion before CVC catheter insertion, nor can we know the actual
application of CVC catheter after surgery. None of the included patients had CVC catheter-related
complications after surgery. However, it was impossible to see the patient's CVC insertion's speci�c
process, including the number of punctures and whether mechanical complications occurred. It is
necessary to develop guidelines for intraoperative inserting CVC through future prospective randomized
controlled studies.

Conclusions
Preoperative insertion of central venous catheters by anesthesia providers during laparoscopic radical
rectal cancer surgery is unnecessary for most patients. Whether to insert CVC should be more carefully
considered according to patient's conditions and intraoperative conditions to avoid unnecessary injury
and medical waste.
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Illustration of the data collection process.


