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Abstract t 

Background:Background: In most studies measurement of pain is described as a secondary 
outcomee parameter. It is not studied in detail whether the length of the incision or the 
lengthh of bowel segment resection is related to the intensity of postoperative pain after 
laparoscopicc and open bowel surgery. 
Objective:Objective: The objective of the study was to evaluate the amount of morphine needed 
inn relation to the length of the incision and the extent of bowel resection. 
Method:Method: Patients with Inflammatory Bowel Disease (IBD) and familial adenomatous 
polyposiss (FAP) eligible for elective laparoscopic and open bowel resection were 
evaluated.. Subjective pain score was measured with the visual analogue scale (VAS). 
Thee amount of morphine required by the patient was registered using the patient 
controlledd analgesia pump (PCA). 
Results:Results: Thirty-two patients were evaluated and one was excluded. Median age was 
32.55 years (range: 18-68 years). Patients had a comparable VAS score of less than 
five,, which reflected sufficient analgesia. There was a trend of more morphine needed 
thee first 12 hours postoperatively in patients with a larger incision (> 8 cm) compared 
too patients with a smaller incision (< 8 cm) (36.5 mg (range: 15-69.5 mg) versus 25 
mgg (range: 10.8-66 mg) /?=0.06). Morphine requirement at 24-72 hours 
postoperativelyy did not differ between patients with a large or small incision. In 
patientss with a larger resection of bowel total morphine needed, was higher compared 
too patients with a smaller resection of bowel segment. No sufficient correlation was 
noticedd between incision length, length of bowel resection and analgesia needed. 
Conclusions:Conclusions: In patients with an extensive resection of bowel segment, more morphine 
wass needed the three days postoperatively and the amount of morphine needed was not 
relatedd to the length of the incision. 
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Introductio n n 

Painn is a subjective experience influenced by cultural learning, attention and other 
psychologicall  variables '. Postoperative pain after abdominal surgery can lead to 
discomfortt which also could cause postoperative complications such as decrease in 
pulmonaryy function, atelectasis and prolonged postoperative ileus 2i. While pain 
remainss a subjective experience, several factors such as operation time, length- and 
localisationn of the incision seems to be correlated with the intensity of pain . In 
laparoscopicc surgery additional factors related to pain are the amount, type and 
temperaturee of the gas, the length and residual of intra-abdominal gas and the pressure 
(mmHg)) used during operation 5"7. It has been reported that laparoscopic surgery is 
associatedd with less pain postoperatively due to the smaller incisions, less need for 
analgesia,, faster recovery and earlier return to normal activities when compared to 
openn surgery 8"15. 

Feww studies described the impact of the number and the size of the abdominal 
incisionss on pain 16"21. In most studies measurement of pain is described as a secondary 
parameter.. It has not been evaluated in detail whether the incision itself or intra-
abdominall  dissection in terms of the extent of bowel resection, is related to the 
intensityy of pain or the required amount of analgesia. 

Postoperativee pain management can be achieved by regional, local or systemic 
applicationn of analgesia 22. The administration of analgesia can be given by a nurse on 
patientss request, or continuous with a pump. In both cases the pain-management is not 
tailoredd to the individual needs of the patient and makes comparison between different 
proceduress difficult if not impossible. With the use of a patient controlled analgesia 
pumpp (PCA), where patients can administer morphine according to their needs, the 
morphinee requirement reflects their subjective feeling of pain. The PCA thus makes a 
validd comparison of analgesia requirements possible, which is not the case with 
epidurall  analgesia, continuous dose of morphine or nurse administered analgesia. 

Thee objective of this study was to investigate the amount of morphine needed in 
relationn to the length of the incision and extent of bowel resection in patients with 
inflammatoryy bowel disease (IBD) and familial adenomatous polyposis (FAP). 

Patientss and Methods 

Mostt patients were part of an ongoing randomised study comparing laparoscopic 
versuss open ileocolic resection for Crohn's disease (CD) and laparoscopically-assisted 
versuss open colectomy for, ulcerative colitis (UC) and familial adenomatous polyposis 
(FAP).. Exclusion criteria were patients under the age of eighteen years, previous 
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operationn and palpable intra-abdominal mass in patients with inflammatory bowel 
disease. . 

Anaesthesia Anaesthesia 

Alll  patients were premedicated with a benzodiazepine. General anaesthesia was 
inducedd with sufentanyl 0.5 u.g/kg and computer controlled target infusion (TCI), 
propofoll  2-4 ug/ml. Muscular relaxation was obtained with vecuronium 0.4 mg/kg. 
Patientss were intubated and ventilated with an oxygen/air mixture (Fi02= 40%). 

SurgicalSurgical technique 
Laparoscopicc ileocolic resection and right-sided colectomy, were performed with 

thee patient placed in the French position, as earlier described :3'24. In short: a 
pneumoperitoneumm of 15 mm Hg using C02 was installed with the open introduction 
off  the first trocar/ Veress needle. Laparoscopic ileocolic resection was done using 
threee trocars. After laparoscopic mobilisation of the right colon and terminal ileum, the 
bowell  was exteriorised through a 4-5 cm transumbilical incision. Vascular ligation, 
bowell  division and creation of the anastomosis were done extracorporeal. 

Laparoscopicc proctocolectomy with ileopouch anal anastomosis or colectomy with 
ileorectall  anastomosis was done with the patients placed in stirrups in a modified 
lithotomyy position, as described earlier 24. In short: laparoscopic colectomy was 
performedd using a hand-assisted approach with the hand-port placed in a Pfannenstiel 
incision.. Mobilisation and devascularisation of the bowel was done laparoscopically. 
Transectionn of the bowel and re-anastomosis was done through the Pfannenstiel 
incision. . 

Conventionall  resection was performed through a midline incision. None of the 
incisionss were locally infiltrated with analgesics. 

LengthLength of bowel resection and the incision 
Lengthh of the segment of bowel resection was measured directly after removal of 

thee specimen. Length of the incision was measured at the day of discharge. Both 
measurementss were done by an independent investigator. The length of trocar 
incisionss were not included. 

SubjectiveSubjective pain assessment 
Thee subjective feeling of pain was assessed with the Visual Analogue Scale (VAS) 

too determine whether patients had a comparable subjective pain score. Subjective pain 
wass evaluated 24, 48, 72 hours after operation and at day 7 postoperative with a Visual 
Analoguee Scale (VAS) ranging from 0 (no pain) to 10 (most severe pain) in rest and 
duringg movement/coughing. A VAS score in rest of less than five indicates adequate 
analgesiaa 2\ 
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ObjectiveObjective pain assessment 
Thee amount of morphine required by the patient was registered using the Patient 

Controlledd Analgesia pump (PCA - B|Braun) in addition to four times a day 1000 mg 
paracetamoll  during 3 postoperative days. Patients were instructed about the PCA at the 
outt patient clinic of anaesthesiology and one day before operation at the department of 
surgery.. All patients had the PCA-pump immediately after operation. The PCA bolus 
wass set on 1 mg/ml morphine with a total dose of 30 mg in 4 hours. The lockout 
intervall  between demands (a refractory period during which no further dose could be 
obtained)) was 5 minutes. No continuous dose of morphine was administrated. After 
threee days the PCA was disconnected and the pain was managed with paracetamol 
orally.. Data collected with the PCA pump were transferred to a personal computer 
wheree the morphine dose and frequency of request (either given boluses or rejected) 
weree analysed. In case of pain, despite the use of the PCA-pump, patients received a 
boluss of 5-10 mg morphine subcutaneously, which was taken into analysis. Other 
analgesicss used were also documented. Data were collected by an independent 
investigator. . 

StatisticalStatistical analysis 
Dataa are presented in median and range. To evaluate the effect of length of the 

incisionn on morphine required and subjective pain, the median length of the incision 
wass used as cut off point. Differences between groups were tested using the Mann-
Whitney-U-test.. A value of p < 0.05 was considered statistically significant. Pearson 
correlationn was performed to determine if there was any correlation between pain (in 
termss of the morphine needed and VAS), the length of the incision and length of 
bowell  resection. All analyses were performed using SPSS* 9.0 (SPSS Benelux BV) 
forr Windows. 

Results s 
Thirty-twoo patients were evaluated and one was excluded because of dysfunction of 

thee PCA pump. Median age of the study group was 32.5 years (range: 18-68 years). 
Noo morbidity occurred in the first three days after surgery. Patients characteristics are 
shownn in table 1. The median length of the incision of the total group was 8 cm (range: 
4-300 cm). 
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TableTable  1. Patients characteristics after different types and approach of bowel resection 

~ ~ ~~ TF3Ï 

M:: F 11:20 
Agee (years) (median (min.- max.)) 32.5 (18-68) 
BMII (kg/m2) (median (: min.-max.)) 23.5 (18.4-33) 
CD:UC:FAPP 1 0 : 1 4 : 7 
ASAA classification 
l / l l / l l ll 9:21:1 
Medicationn preoperative 

5-ASAA 12 
corticosteroids/immunosuppressivee 17/12 
antihypertensivee 2 
antidepressivee 2 
benzodiazepiness 1 
opioidss 3 
supplementss 4 

Typee of operation / length of the incision (cm) (min.- max.) 
-- ileocolic resection and primary anastomosis 

conventionall (n=4) 10.3(9-14.5) 
laparoscopicc (n=4) 4.4 (3.5-8) 

-- proctocolectomy and IPAA/ subtotal colectomy and IRA 
conventionall (n=5) 22.5(12-30) 
laparoscopicc (n=12) 8(7.5-12) 

-- colectomy without primary anastomosis 
conventionall (n=2) 19.8(9.5-30) 
laparoscopicc (n=4) 8 (8-8) 

Lengthh of bowel resection (cm) (range: min.-max.) 
-- ileocolic resection and primary anastomosis 

conventionall (n=4) 27.7 (18-50) 
laparoscopicc (n=4) 30(17-34) 

-- proctocolectomy and IPAA/ subtotal colectomy and IRA 
conventionall (n=5) 99 (70-101) 
laparoscopicc (n=12) 104(73-120) 

-- colectomy without primary anastomosis 
conventionall (n=2) 105.5(101-110) 
laparoscopicc (n=4) 94 (77-111) 

ASA=ASA= American Society of Anesthesiologist 
CD-CD- Crohn's disease 
UC=UC= Ulcerative Colitis 
FAP-FAP- Familial Adenomatous Polyposis 
IPAA=IPAA= ileal pouch anal anastomosis 
IRA=IRA= ileal rectal anastomosis 
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SubjectiveSubjective pain assessment 
Mediann VAS scores in rest and during coughing/ movement at day 1,2,3 and day 7 

postoperativelyy for the total study group and in patients with an incision length of > 8 
cmm or < 8 cm are shown in figure 1. Median VAS scores in rest at day 1, 2, 3 
postoperatively,, were less than 5 in the total group and in the subgroups indicating a 
sufficientt pain management. Also the pain score at day 7 postoperatively was less than 
55 for the total study group and in the subgroups. VAS score during movement and 
coughingg was above 5 at day 1-3 postoperatively and less than 5 at day 7. 
Nonee of the patients who had a laparoscopic resection mentioned shoulder tip pain. 
Thee VAS score during coughing/ movement at day 1 postoperatively, correlated with 
thee length of the incision (r=0.5;/?<0.05). The VAS score in rest and during coughing/ 
movementt did not correlate with the length of bowel resection at any time point of 
measurements.. Thus, in the total group of patients and in the subgroups, no differences 
weree observed in subjective pain score in rest indicating sufficient analgesia and valid 
comparisonn of morphine requirement in the study group. 

ObjectiveObjective pain assessment 
Morphinee needed 12-72 hours after operation is shown in table 2. In all patients 

highestt dose of morphine was needed in the first 24 hours postoperatively. There was a 
trendd of higher morphine requirements in patients with an incision length of > 8 cm in 
thee first 12 hours postoperatively, when compared to patients with an incision of < 8 
cmm (37 mg (range: 15-70 mg) versus 25 mg (range: 11-66 mg)/?=0.06). 
Att 48 and 72 hours postoperative, morphine requirement was similar in both groups of 
patientss with an incision length of > 8 or < 8 cm. Morphine registered in 72 hours with 
thee PCA was 117 mg (range: 16-246 mg). Patients with an incision length of > 8 cm 
hadd comparable total morphine requirements (PCA and extra morphine) as in patients 
withh an incision length of < 8 cm ((121 mg, range: 34-250 mg) versus (97 mg, range: 
16-1866 mg) (p=0.5), respectively). When dividing the study group in different 
approachess of bowel resection, 'highest total morphine requirements were noticed in 
thee patients after proctocolectomy and ileal pouch anal anastomosis (143 mg, range: 
30-1966 mg), followed by patients after a colectomy without primary anastomosis (128 
mg,, range: 107-250 mg), patients after ileocolic resection (65 mg, range: 19-160 mg) 
andd subtotal colectomy and ileal rectal anastomosis (53 mg, range: 30-143 mg) (Table 
2)--
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incisio nn </= 8 cm (n=19) 

FigureFigure  1. Vas score in rest and during coughing/movement day 1-3 and 7 postoperatively 
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Discussion n 

Thee VAS score is a simple and reliable measurement, which reflects the subjective 
feelingg of pain 62627, However, VAS measurement in the immediate postoperative 
periodd can be unreliable 2\ A VAS score in rest of more than five, has been considered 
ass inadequate analgesia, and should be modified according to the patient's needs. If 
analgesiaa therapy judged by the VAS score at rest is adequate (VAS score less than 5), 
VASS score during coughing/ movement gives reliable information about the level of 
pain. . 

Inn all patients adequate analgesia was obtained using the PCA. During coughing/ 
movementt the VAS score was higher than 5 in the total group of patients and 
subgroupss (patients with an incision length of < 8 cm or > 8 cm, after different surgical 
approaches,, and different length of bowel resection) indicating that it is difficult to 
anticipatee on unexpected movements. VAS score reported during coughing/ 
movement,, suggests that the subjective pain did not depend neither on the extent nor 
thee approach of the surgery. None of the laparoscopic patients complained of shoulder 
painn which is believed to be caused by remaining subdiaphragmatic C02. This is not 
surprising,, since the CO: was effectively removed from the abdomen due to 
exteriorisationn of the specimen. 
Thee natural cause and differences in postoperative subjective pain can only be 
assessedd if no pain medication is administered which is not ethical. 

Patientt controlled analgesia pump (PCA) allows tailoring of analgesia to the needs 
off  the individual patient and makes it possible for the patients to control their own 
pain.. In addition every analgesia requested (either bolus given or rejected) could be 
recordedd by electronic PCA systems, so that exact information of analgesia is given "s. 
Sincee patients administered the analgesia to their own needs and patients had 
comparablee subjective pain score, the morphine requirement was used as a reliable 
measuree to evaluate different approaches of surgery. 

Higherr dose morphine was required only in the first 12 hours postoperatively in 
patientss with a larger incision compared to a smaller incision. Whereas in patients with 
ann extensive segment resection of the bowel, significant more morphine was needed 
untill  three days postoperative. No sufficient correlation was found between incision 
length,, length of bowel resection and amount of analgesia needed. Since patients with 
ann incision of > 8 cm represented all conventional and one laparoscopic resection and 
patientss with an incision of < 8 cm represented all laparoscopic resections, it can be 
suggestedd that there was a trend of higher morphine requirement in the conventional 
groupp the first 24 hours postoperatively. In the study of Milsom et a!, comparing 
laparoscopicc versus conventional surgery for Crohn's disease, there was no difference 
inn the amount of analgesia used registered with the PCA pump from day 1-3 
postoperativelyy '". This could be supported by our results since the amount of 
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morphinee needed did not differ significantly between the laparoscopic and 
conventionall  group from day 1-3 postoperatively. 

Fromm this study we may conclude that the highest dose of morphine was needed in 
thee first 24 hours postoperative and that patients with an extensive bowel resection 
usedd a higher total dose of morphine, but the length of the incision did not have any 
influencee on the morphine needed. Since the patients with an incision length of < 8 cm 
includedd virtually all laparoscopic patients, the presumed benefit of laparoscopic 
surgeryy with respect to postoperative pain is overstated when compared to 
conventionall  surgery. 
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