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Background: In a previous prospective randomized trial, we showed that local anesthetic 

infusion using a preperitoneal catheter is an effective postoperative analgesic method follow-

ing colorectal resections. Over time, we have improved the technique of preperitoneal catheter 

analgesia. In this prospective cohort study, we report the results of 100 consecutive patients 

who underwent colorectal resections.

Materials and methods: Preperitoneal catheter analgesia was performed via a multihole 

catheter placed in the preperitoneal space using 10 mL 0.5% levobupivacaine every 4 hours 

following the operation for the first 3 days. Additional analgesics were used whenever necessary. 

Postoperative pain was assessed with the visual analog scale score. Short-term clinical outcomes, 

such as need for systemic analgesics, time to first gas and stool discharge, length of hospital 

stay, and morbidity, particularly surgical site infections, were reported.

Results: From May 2009 to May 2010, 100 consecutive patients were recruited in the study. 

A total of 83 patients were operated on for malignancy, and the tumor was located in the  rectum 

in 52 patients and in the colon in 31 patients. The median pain score was 4 (0–6), 3 (0–9), 

2 (0–8), 1 (0–8), 1 (0–6), 0 (0–6), and 0 (0–3) at postoperative hours 0, 1, 4, 12, 24, 48, and 

72, respectively. Additional analgesics were required in 34 patients: 21 of them required only 

nonsteroidal anti-inflammatory drugs, and 13 patients needed opioids additionally. The median 

amounts of opioid analgesics and nonsteroidal anti-inflammatory drugs were 1.76±0.78 mg and 

6.70±1.18 mg, respectively. However, almost all of the additional analgesics were given in the 

first 24 hours. Surgical site infections were detected in eight patients.

Conclusion: Preperitoneal catheter analgesia is an effective analgesic method. When applied 

and used properly, it may even be used as the sole analgesic method in some patients.

Keywords: preperitoneal, colorectal, analgesia

Introduction
An ideal method for pain management following colorectal surgery is required to 

control the pain that works with small amounts of the drug and has less systemic side 

effects. The most common painkillers used are opioids. They are effective; however, 

they induce vomiting and decrease the latency of the intestinal passage. Therefore, 

researchers focused on determining the mechanism of incisional pain to improve new 

models in postoperative pain management.

Studies have shown that the peritoneum has a basic role in pain formation. This role 

involves a local cytokine release and its sequent systemic response. Therefore, wound 

infiltration with local anesthetic (LA) has become a new area targeting prevention of 

this local response to trauma (including surgical trauma) and its systemic results.1–4 
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Different catheter techniques have been used for this purpose, 

and studies have shown that continuous wound catheters 

appear to be an effective modality for management of post-

operative pain.5

Wound infiltration of LA using a multihole catheter placed 

in the preperitoneal space has been found to improve pain 

relief and to accelerate patient recovery compared with sys-

temic opioids after open colorectal surgery.5,6  Preperitoneal 

infusion is a promising adjunct to existing analgesic regimens 

following laparotomy for major colorectal surgeries. These 

studies suggest an alternative to significantly decrease opioid 

consumption. Preperitoneal catheter analgesia (PPCA) is a 

distinct and effective method among the different wound-

infiltration techniques.6

In a previous prospective randomized trial, we showed 

that LA infusion using a preperitoneal catheter was an effec-

tive postoperative analgesia method following colorectal 

resections.7 Meanwhile, we have improved the technique of 

PPCA, eg, the concentration and dosage of the infusing LA, 

and the administration interval. In this prospective cohort 

study, we observe the efficacy of PPCA that was performed 

in 100 consecutive patients who underwent open abdominal 

colorectal resection. The effectiveness of PPCA was assessed 

as a principal analgesia method controlling postoperative 

pain in colorectal surgery.

Materials and methods
This study was approved by the institutional review board. 

A total of 100 consecutive patients between May 2009 and 

May 2010 who had signed a written consent form were 

recruited for the study. Patients who did not wish to partici-

pate in the study and patients who had undergone laparo-

scopic surgery were not included in the study. Also, patients 

in whom separate closure of the peritoneum was not possible 

due to previous surgery were excluded from the study.

The same colorectal surgery team performed all the col-

orectal procedures, even the emergency cases. Prior to the 

surgery, the patients were informed about the PPCA, and a 

written consent form was obtained from all of them. When 

the total number of the patients reached 100, the study was 

stopped.

At the end of the surgery, in all the patients who underwent 

the open colorectal resections via midline incisions, the peri-

toneum was closed with absorbable running sutures, and then 

a multihole catheter was placed in the preperitoneal space 

along the full length of the wound. For this purpose, a 45 cm 

central venous pressure catheter was inserted ( Cavafix® 

Certo®; Braun, Melsungen, Germany)  approximately 3 cm 

from the upper end of the midline  incision, and holes of 2 mm 

were made all along the catheter by needle puncture in addi-

tion to the original holes. A 10 mL bolus of saline solution 

was administered via the catheter to test. After this control, 

the fascia layer and skin were closed, and the catheter was 

fastened to the skin. Another test was performed at this time 

with saline solution.

PPCA was performed infusing 10 mL 0.5% levobupiva-

caine (Chirocaine®, 50 mg, 10 mL) every 4 hours following 

the operation for 3 days. Postoperative analgesia was started 

in the operating room, and the first dose was administered 

there. Then, the patients were moved to the postanesthesia 

care unit (PACU) and assessed for pain. After that, the 

patients were transferred to the nursing ward, and pain assess-

ment was carried out again. PPCA was primarily performed 

for postoperative pain management, but additional analgesics 

like nonsteroidal anti-inflammatory drugs (NSAIDs) and/or 

opioid analgesics were used in the PACU and nursing ward 

whenever necessary.

During the first 3 postoperative days, the static (at rest) 

pain score was measured hourly in the PACU. In the ward, 

pain was assessed six times daily during the postoperative 

72 hours and then once daily until discharge, no matter 

whether the patient was at rest or on the move. Pain assess-

ment was recorded using the visual analog scale (VAS) 

by a trained nurse. When a VAS score was reported as 

5 or higher, the attending surgeon was informed, and an 

additional analgesic was administered after controlling 

for any technical problems related to the PPCA catheter. 

NSAIDs were the first choice to control the pain in addition 

to PPCA. When additional analgesics were administered, 

a second pain assessment was made after 30 minutes, and 

whenever the VAS score was still $5, then an opioid anal-

gesic was used as a second option. The VAS pain scores 

were reported at postoperative hours 0 (when the patient 

was in the PACU), 1, 4, 12, 24, 48, and 72. The time and 

amount of the additional analgesic requirement were also 

recorded prospectively.

Patients’ demographics, disease characteristics, surgical 

features, incision type and length (longer or shorter than 

25 cm), clinical outcomes, and operative morbidity were 

recorded. In particular, the most frequent side effects of 

opioids, like nausea and vomiting, were assessed during the 

postoperative period.

Time to first passage of gas or stool, time to first oral 

intake, and length of hospital stay were also reported. 

 Respiratory function was assessed by physical examination 

and chest X-ray, and above all atelectasia was evaluated.
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Results
During the study period, 153 patients underwent colorectal 

surgery. The data of 100 consecutive patients that completed 

the study were analyzed in this study. Eight patients did not 

wish to participate in the study. Forty seven patients intend-

ing to undergo laparoscopic surgery were not included in 

the study. Six extra patients who had undergone colorectal 

surgery and given written consent were also excluded from 

the study, because it was not possible to close the peritoneum 

due to the previous abdominal surgery. However, the peri-

toneum was successfully closed at the end of the operation 

for 15 participants who had had previous open abdominal 

surgery.

The demographics of the patients were not exceptional. 

Of the 100 patients, 71 were male, and the mean age was 

59.6±1.95 years for all the patients. The median body mass 

index value was 26.8 kg/m2. In 17 patients, the indication 

for surgery was a benign condition, and 83 patients under-

went colorectal resections for malignancy. For the cases 

with malignancy, the tumors were located in the colon in 

31 patients and in the rectum in 52 patients. Seven patients 

were operated on in cases of emergency. In 48 patients, the 

midline incision was longer than 25 cm. These data are sum-

marized in Table 1.

 The median VAS score was ,5 for each interval, and 

thus an effective analgesic was provided to the patients 

(Table 2). The median VAS score in the PACU (0 hours) 

was 4 (0–6). In the PACU, 25% of the patients had required 

additional analgesics, and only a single dose of an NSAID 

was given. No patients received opioids in the PACU.  During 

the first operative day, the median VAS score was over 0 but 

below 5. During the second and third postoperative days, the 

median pain score was 0. Additionally, we noticed that the 

VAS scores showed no difference between rectum and colon 

resections (Table 2).

A total of 34 patients required additional analgesics. 

In 21 of them, NSAIDs were sufficient to control the pain, 

and just one dose of the drug was sufficient. Among these 

patients, only one patient required one more single dose on 

the second postoperative day. Opioid analgesics (morphine) 

were necessary for 13 patients. Nine of these patients have 

required opioid during the first 12 hours in the  postoperative 

period. The other four patients required opioids on the second 

and third postoperative days. These four patients had under-

gone abdominoperineal resection and had additional perineal 

incision that was outside the PPCA impact area. The mean 

amounts of NSAIDs and opioid (morphine) consumption 

were 6.70±1.18 mg and 1.76±0.78 mg respectively. The data 

on additional analgesics are shown in Table 2.

Clinical outcomes and morbidity are summarized in 

Table 3. Nausea was reported for eleven patients, and 
 first-line antiemetic drugs were given. Two patients suf-

fered from vomiting. Surgical site infection (SSI) was 

detected in eight patients. Respiratory problems (atelectasia 

and  pneumonia) were confirmed in eight patients.

Discussion
In our previous randomized prospective trial,7 PPCA was 

found to be an effective analgesia method. In time, we made Table 1 Demographics and surgical characteristics

Age (years) 59.6±1.95
sex (F/M) 29/71
BMi (kg/m2) 26.8±1.16
Diagnosis
 colon cancer 31
 Rectum cancer 52
 Benign disease 17
 AsA score i/ii/iii/iV 42/49/4/3
 elective/emergency 93/7
 incision length (.25 cm) 48
 Operative time (minutes) 118, 15±3, 63

Abbreviations: F, female; M, male; BMi, body mass index; AsA, American society 
of Anesthesiologists.

Table 2 Pain scores and features of additional analgesics

All patients 
(n=100)

After rectum 
resection  
(n=55)

After colon 
resection 
(n=45)

VAs 0 hours 4 (0–6) 4 (0–6) 3 (0–6)
VAs 1 hour 3 (0–9) 4 (0–9) 3 (0–8)
VAs 4 hours 2 (0–8) 3 (0–8) 1 (0–6)
VAs 12 hours 1 (0–8) 1 (0–8) 1 (0–5)
VAs 24 hours 1 (0–6) 1 (0–5) 1 (0–6)
VAs 48 hours 0 (0–6) 0 (0–3) 0 (0–6)
VAs 72 hours 0 (0–3) 0 (0–2) 0 (0–3)

Notes: Nonsteroidal anti-inflammatory drug consumption (mg), 6.70±1.18 
(34 patients); opioid consumption (mg) 1.76±0.78 (13 patients). numbers in the 
brackets refer to the minimum and maximum VAS values at the specific hour.
Abbreviation: VAs, visual analog scale.

Table 3 clinical features and morbidity

gas discharge* 52.04±2.07 hours
stool discharge* 81.13±3.33 hours
Oral intake* 74.37±2.96 hours
Morbidity
 nausea 11%
 Vomiting 2%
 ssi 8%
 Respiratory 8%

Note: *Postoperative hours.
Abbreviation: ssi, surgical site infection.
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progress in technique and especially in posology. In this 

study, we presented the results of 100 consecutive patients 

who underwent open colorectal surgery and received PPCA 

as primary postoperative analgesia method.

Studies that focused on wound-infiltration analgesia have 

shown that the preperitoneal space is the correct place for 

catheter replacement to procure effective pain control after 

midline laparotomy.7–11 Despite two studies that have reported 

that subcutaneous LA infiltration was also efficient,12,13 other 

studies have not supported these results.14–16

The features of the catheter are another issue as part 

of PPCA. The configuration of the catheter is important to 

deliver infiltration of LA in the preperitoneal space. A single-

lumen multiorifice catheter is mostly used for preperitoneal 

LA installation. There are commercially available catheters 

with these specifications. Unfortunately, it is not possible 

to find this product in our country. That is why we used a 

manipulated central venous pressure catheter to infuse LA. 

However, there is no standard catheter proven to deliver 

the most effective infusion of LA. For that purpose, studies 

are still in progress to reach a standard wound-installation 

catheter,17 and also comparative studies are necessary.

Another factor that may be considered for effective 

preperitoneal analgesia is the type of LA. Ropivacaine, 

bupivacaine, and levobupivacaine are the LAs that are used 

for PPCA. It is already known that an LA inhibits the local 

inflammatory response to the injury, which sensitizes noci-

ceptive receptors and contributes to pain and hyperalgesia. 

Therefore, the degree of the anti-inflammatory effect of the 

LA seems the most important property to compare. We chose 

to use levobupivacaine for its long-lasting efficacy.

Posology is another important factor for PPCA. 

 Intermittent,7 continuous,8,10,12 and patient-controlled infu-

sions have been performed with different concentrates of 

LA. All of these studies considered PPCA as a part of mul-

timodal analgesia management. However, we have aspired 

to use PPCA as a main method for analgesia. We already 

have results regarding different doses and intervals from our 

first study. Unfortunately, there have not been any published 

studies. Over time, we have tried different doses and intervals 

since our first study. Levobupivacaine (0.5%, 10 mL) every 

4 hours provided effective pain control in our patient popula-

tion. At a point when we reached the optimal delivery method 

for PPCA, we conducted the present study. Also, it should be 

noted that no special equipment is necessary for intermittent 

administration, as distinct from continuous infusion.

It is still a challenge to achieve optimized pain con-

trol while avoiding the side effects of opioid drugs.   

Unfortunately, these drugs are still an important part of 

postoperative analgesia in colorectal surgery. We were obli-

gated to use opioid in 13 patients as a rescue analgesic. Four 

of these patients had undergone abdominoperineal rectum 

resection, which requires opioids for 3 days. It is advisable 

to plan an additional analgesic regimen for patients who 

undergo abdominoperineal rectum resection, particularly 

for perineal incision. The significant side effects of opioids, 

such as narcotic-induced ileus, nausea, and vomiting, were 

detected in a few patients in our study.

Respiratory morbidities, such as atelectasia due to severe 

pain, are also a problem after open colorectal surgery. 

 Epidural analgesia is an effective method to produce suf-

ficient analgesia and to prevent diaphragm dysfunction.18 

However, PPCA had comparable results in this area in our 

patient population.

No technical problems due to the catheter, such as 

occlusion or displacement, were reported during the study, 

since we had gained enough experience from our previous 

patients. The safety of the catheter with regard to SSI might 

be a concern. Lluis et al19 reported no significant difference 

in frequency of SSIs in relation to PPCA. It could be argued 

that the surgeons might be closing the incision more carefully 

to deliver an optimized catheter replacement. Besides, the SSI 

rate was 8% in our patient population, which included both 

emergent and elective cases, which is an acceptable rate.

Principally, we propose PPCA for all patients after open 

colorectal surgery via midline laparotomy except patients in 

whom separate closure of the peritoneum was not possible 

due to previous surgery. PPCA can be administered as the 

main analgesic method, and additional analgesic methods 

might be used if necessary, based on the VAS scores. With 

respect to our results, 10 mL of 0.5% levobupivacaine every 

4 hours provided effective pain control. Sixty-six percent of 

patients did not require any additional analgesic method.

Epidural analgesia is undoubtedly a gold-standard 

analgesic modality following abdominal surgery. However, 

the necessity of specific equipment and a qualified team 

restricts its practical use, particularly for surgeons who 

work in rural areas. PPCA might be sufficient in a certain 

number of patients as the sole analgesic method when 

applied and used properly following open colorectal 

 surgery. In addition, for other patients, it might be a pow-

erful tool for the multimodal management of analgesia 

following colorectal surgery.
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