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Abstract

Background: Prosthetic breast reconstruction is the most commonly performed procedure in
women following mastectomy. This painful procedure can be associated with some short- and
long-term complications with prolonged hospital stay.

We evaluated the influence of diclofenac on intraoperative and postoperative complications as

well as length of hospital stay.

Methods: A retrospective study comparing two groups of patients for intraoperative and
postoperative complications undergoing Prosthetic breast reconstruction after prophylactic or

curative mastectomy according to the type of intraoperative analgesia received.

Group diclofenac included 59 patients undergoing the procedure under general anesthesia
with intraoperative diclofenac and group no diclofenac had 75 patients undergoing the same

procedure under general anesthesia without intraoperative diclofenac.

Results: The two groups were comparable in terms of demographic Characteristics,
preoperative radiotherapy and chemotherapy and the primary location of the tumor.

Intraoperative variables were not statistically different between the two groups except for

intraoperative piritramide (P = 0.03).

Postoperative piritramide consumption was more frequently observed in group no diclofenac
compared to group diclofenac (P =0.02) while there were no statistically significant difference

for local complications and postoperative blood |oss.
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Length of hospital stay was higher in the group diclofenac (p=0.005)

Conclusion: Intraoperative administration of diclofenac seems to be safe on postoperative
bleeding after Prosthetic breast reconstruction.

These findings should be confirmed in large prospective studies using specific guidelines. The
relatively low number of serious complications denotes an adequate preoperative screening
and stresses the importance of adequate maintenance of parameters throughout the

perioperative process.

Clinical relevance: This study suggests that using intraoperative diclofenac may be safe on

postoperative bleeding and blood transfusion and may reduce postoperative pain.

Keywords: diclofenac, general anesthesia, implant breast reconstruction, postoperative
bleeding.
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Introduction

Among women, breast cancer is the most commonly diagnosed cancer after non melanoma
skin cancer, and it is the second |leading cause of cancer deaths after lung cancer. In 2017, an
estimated 255, 180 new cases of breast cancer (including 2,470 cases in men) will be
diagnosed, and 41,070 deaths (including 460 deaths in men) will occur in United States
(American Cancer Society, 2017).

Since the 1940s, the incidence of breast cancer has gradually increased in Western countries
at arate of approximately 1% per year (Boyle and Ferlay, 2005).

Novel approaches in oncological breast surgery and new technologies in the global
management of women diagnosed with breast cancer will alow patients to access the best,
individually tailored treatment (Cordeiro, 2008). Nevertheless, an estimated 28% to 60% of
women affected by breast cancer will undergo a mastectomy (McGuire et al., 2009).

One important modality of breast cancer therapy is surgical treatment, which has become

increasingly less mutilating over the last century.
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William Halsted introduced radical mastectomy including resection of the breast and its
underlying pectoralis major musclein order to cure all stages of breast cancer at the end of the
nineteenth century (Sakorafas and Safioleas, 2010). Approximately 40 years later, Patey
described aless radical modified type of mastectomy with preservation of the pectoralis major
muscle yielding comparable local control and overall survival compared to Halsted (Patey,
1967).

Breast reconstruction can be performed at the same time that the oncological procedure is
carried out to remove the breast cancer (immediate reconstruction), or it can be delayed until
al adjuvant treatments have been completed (postoperative chemotherapy or radiotherapy)
(Champaneria et al., 2012). Both immediate and delayed reconstruction can be performed
using autologous tissue (i.e. tissue used for surgical reconstruction that comes from the
patient’s own body, such as the musculocutaneous pedicle or free flaps) or using implants.

Moreover, breast implant positioning after a mastectomy represents a minimally invasive
procedure compared with autologous tissue breast reconstruction, and carries no risk of
distant donor site-related morbidity (Jewell, 2012).

An estimated one-haf to two thirds of women who undergo a mastectomy will proceed to
have an alloplastic reconstruction (Le GM, O'Malley, Glaser et al., 2005). However the use of
submuscular implants causes substantial post-operative pain, probably due to fasciomuscular
stretch. In an earlier study, we investigated pain intensity in women undergoing breast surgery
and found that immediate breast reconstruction was associated with intense post-operative

pain in the primary recovery period (Legeby et al., 2002).

It has been shown that breast reconstruction with mastectomy causes more pain than
mastectomy aone (Caffo et al., 2003). On return to normal function or during accelerated
mobilization after procedures generating high pain intensity, opioids alone are insufficient
(Kehlet et al., 1996). Surgery induces an acute inflammatory response that may exacerbate

some mechanisms of pain.

Retrospective analyses suggest that intraoperative use of non-steroidal anti-inflammatory
drugs (NSAIDs) may be associated with a better outcome after mastectomy and lung cancer
surgery (Forget et al., 2010; Azab et al., 2013).
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We conducted a retrospective review following concerns involving a suspected increase in the
post-operative bleeding when diclofenac was administered perioperatively in patients
undergoing prosthetic breast reconstruction.

The present study sought to assess the postoperative period when an NSAID (diclofenac) was

added to the standard perioperative analgesia regimen.

As NSAIDs affect bleeding time by suppressing thromboxane synthesis (Spowart et al., 1988;
Bean-Lijewski and Hunt, 1996; Niemi et al., 1997), we aso measured blood loss during and
after the surgical procedure.

Materialsand Methods

After the approva of the Ethics Medical Committee, we reviewed the medical records and the
anesthesiology charts of 134 patients who underwent Prosthetic breast reconstruction after
mastectomy, from January 2007 to June 2014 by the same experienced surgeon, at Jules
Bordet Institute.

The following patient characteristics were reviewed: age, gender, weight, height, body mass
index (BMI), American Society of Anesthesiologists (ASA) score, past medica history,
cardiovascular risk factors including diabetes and smoking, chronic medication use including
anticoagulants and non-steroidal anti-inflammatory drugs (NSAID), and alcohol use. Data
from the preoperative chemotherapy or radiotherapy as well as the tumor characteristics and
their definitive histopathological examinations were noted. Intraoperative data were also
collected regarding preoperative information. We gathered manuscript anesthesiology
peroperative reports or INNOVIAN peroperative recorder reports (Anesthesia information
management system to create a complete, continuous, paperless record of patient’s anesthetic
care) depending on the availability, operative and anesthesia time, type of anesthesia with the
products used and their dosages, type and quantity of fluid resuscitation, hemodynamic data,
intraoperative blood loss and number of patient transfused.

Postoperative data were also gathered in post anesthesia care unit (PACU) postsurgical files:
we noted postoperative blood loss, morphine and piritramid consumption, respiratory
complications, cardiac complications and infectious complications. Two groups were
constituted based on the type of intraoperative analgesia received with or without

intraoperative diclofenac.
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All these characteristics are presented in Table 1, Table 2 and Table 3, according to the type
of intraoperative analgesia used.

Genera endotracheal anesthesia was given intravenously according to the standards used in
our institute. Hemodynamic monitoring included cardiac monitoring by electrocardiogram
(ECG), noninvasive blood pressure (NIBP), oximeter, capnography (ETCO2: end-expiratory
carbon dioxide concentration) and bispectral index (indicating the level of sedation and
guiding the administration of anesthetics agents to maintain adequate hypnotic level). The
patient’s body temperature was kept constant by a heating blanket.

Surgical technique

A skin-saving incision technique was used when no previous surgical procedure had been
done. The pectoralis fascia was left intact in order to obtain muscular cover for the expander
prosthesis. Lymph node dissection in the axilla was performed as a level 1—II procedure
where lymph nodes and fat were excised separately and not en bloc, so as to reduce nerve
injury. The gel- and saline-filled expander prosthesis was inserted in a submuscular pocket
and the filling valve used for post-operative saline expansion was placed in a subcutaneous

pocket along the mid-axillary line.

For postoperative analgesia both groups of patients received intraoperative paracetamol with

or without 75 mg of diclofenac combined with intraoperative opioids (piritramide).

Paracetamol 1000 mg was given intravenously to al patients 1 h before end of surgery and
post-operatively every 8 h. According to our institution policy, no patients were given low-

molecular-weight heparin before surgery.
Statistical analysis

Statistical analysis were performed using chi square tests or Fisher exact test for categorical
variables and using non parametric wilcoxon tests for continuous variables.

Variables were presented in term of median and interquartile range (IQR). In order to
compare the two groups, were tested continuous variables for normality (Shapiro-Wilk).

All of the tests were two-sided and performed with a 5% alpha risk.
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Results

Demographics and preoperative characteristics of all included patients (n=134) are reported in
Table 1. The two groups did not differ on those characteristics.

In regard with intraoperative variables, statistica anaysis showed a significant principal
effect of group on intraoperative piritramide (p = 0.03), the intraoperative diclofenac group
was associated with neither intraoperative blood loss nor the occurrence of intraoperative
transfusion (Table 2).

No difference was observed regarding duration of surgery, anesthesia time and intraoperative

quantity of colloids given (all p’s>0.05).

As for postoperative complications (table 3), t-test analysis reveaded that intraoperative
diclofenac group had significantly length of hospital stay (p=0.005).

Fisher Exact tests reved ed that intraoperative diclofenac group significantly differed from the
other group in terms of postoperative piritramide consumption (p = 0.002) Table 3 - Fig 1.

As for postoperative complications, Fisher Exact tests revealed that diclofenac group had
significantly more tramadol consumption in post anesthesia care unit (PACU) (p=0.02) Table
3- Fig 3, these patients who had not received piritramide postoperatively and who clearly
expressed moderate pain controlled perfectly by tramadol.

There were no other statistically significant differences between groups regarding Post
Anesthesia care unit blood loss, Total blood loss during hospitalization and postoperative
Breast hematoma as observed in Table.3 - Fig. 2.

The crude comparisons of the difference in the amount of per- and post-operative bleeding
between the two groups were anayzed using Wilcoxon tests.
Discussion

Implant reconstruction following mastectomy has increased at a steady rate since 1998 and is
now utilized more frequently than autologous reconstruction. This trend can be attributed to

the increased understanding of indications and patient selection for implant reconstruction:

Common and long-term complications, type of prostheses, timing options for reconstruction

and the adjuvant use of radiotherapy. Nowadays, it is of importance that every woman having
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a high risk constellation (family history), being diagnosed with a genetic mutation and/or
being affected with breast cancer gets the possibility to be presented to a multidisciplinary
board of a certified breast center prior to surgery in order to be informed about all treatment

modalities, including the various modalities of breast reconstruction.

Postoperative pain is the most common symptom after implant breast reconstruction, and is
associated with delay in postoperative recovery and prolonged hospitalization (Counihan and
Favuzza, 2009). Nonsteroidal anti-inflammatory drugs (NSAIDs) are a key component of
contemporary perioperative analgesa and work along with opioids to establish the
multimodal perioperative analgesia treatment. It has been shown that NSAIDs can reduce the

dosage of opioids by 30% (Marret et al., 2005) for postoperative analgesia

Our study shows that intraoperative diclofenac, successfully decreased the postoperative

piritramide consumption associated with implant breast reconstruction Fig 1.

Improved pain relief with NSAID has been reported previously. Remsing concluded in a
review that the analgesic effect with concurrent use of paracetamol and an NSAID was
superior to paracetamol alone (Remsing et al., 2002), and Legeby found improved pain relief
after addition of Diclofenac to paracetamol and opioids for the first 20 post-operative hours
after implant breast reconstruction (Legeby et al., 2005).

Few earlier studies have addressed postoperative pain and pain relief after mastectomy and
implant breast reconstruction. Legeby found that mastectomy with implant breast
reconstruction generated intense postoperative pain which was often difficult to relieve
adequately with opioids aone (Legeby et al., 2002).

The addition of an NSAID to paracetamol provides additional analgesic efficacy and
significant reductions in opioid use ranging from 33% to 46% compared with paracetamol
alone (Hyllested et al., 2002).

Another interesting finding in our study was bleeding after diclofenac administration, the
crude comparisons of the difference in the amount of per- and post-operative bleeding
between the two groups were analyzed using Wilcoxon tests and reveled no statisticaly
significant differences between groups regarding Post Anesthesia care unit blood loss, Total

blood loss during hospitalization and postoperative Breast hematoma.
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Intraoperative NSAIDs are controversial due to their effect on platelet aggregation, and there
is areluctance among surgeons to use NSAIDs because of the hypothetical risk of haematoma
and possible re-operation. This fear may be overestimated. Therefore, athough diclofenac
does affect platelets, it may not produce an' abnorma haemostatic state in previously
normal individuals. However, it was shown that certain members of the population are more
sensitive to the haemostatic effects of aspirin than others (Mielk, et al., 1969).

The effect of diclofenac on surgical blood loss is unclear, Previous studies have found that
pre-operative administration of lower doses of diclofenac do not increase blood loss after
gynaecological laparotomy (Rorarius et al., 1989) or transurethral prostatectomy (Bricker et
al., 1987).

Two meta-analyses (Marret 2003; Moiniche 2003) reviewed the use of NSAIDs and the risk
of bleeding after tonsillectomy in both adult and paediatric patients. Marret et al., 2003
concluded that NSAIDs increased the risk of re-operation for haemostasis after tonsillectomy
but Moiniche et al., 2003 concluded that NSAIDs should be used cautiously until further data

were available.

Cardwell et al., 2005 concluded that there is currently no evidence that using NSAIDs caused
any statistically significant increase in bleeding requiring further clinical intervention.

A Cochrane systematic review (Standing et al., 2009) considered diclofenac for acute pain in
children (perioperative pain, migraine, rena colic and soft tissue injury and fractures). This
paper included two studies from our review (Oztekin 2002; Thiagarajan 1993) and included
outcomes of bleeding requiring surgical intervention and nausea or vomiting, or both. The
authors concluded that diclofenac did not appear to increase the incidence of perioperative
bleeding (Mantel-Haenzel RR 1.25, 95% CI 0.31 to 4.97). They also conclude that there is a
reduction in nausea and vomiting (Mantel-Haenzel RR 0.58, 95% CI 0.47 to 0.73).

In addition it may be prudent to avoid the use of diclofenac or another NSAID in the presence
of other defects of haemostasis or coagulation. Indeed, the administration of a NSAID could
reveal a subclinical haemostatic problem.

Limitation

This study has many methodological limitations, especially its retrospective design, with its
inherent selection bias.
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NSAIDs were administered depending on the preference of the anesthesiologist in charge of
the patient.

Therefore, some information were missing in the consulted files, limiting the available
variables. Our results need replications from prospective randomized trials in order to confirm

the tendencies observed with those samples.
Conclusions

Intraoperative administration of diclofenac seems to be safe on postoperative bleeding after
Prosthetic breast reconstruction. The addition of NSAID to paracetamol before the end of
surgical procedure reduced opioid consumption on post anesthesia care unit and improved

painrelief.

Further studies are required assessing the impact of NSAIDs on bleeding on this surgery.
Future studies should be sufficiently powered to consider the relatively uncommon risk of
bleeding. They should be sufficiently blinded and avoid the bias introduced by opioid rescue

analgesics, different surgical techniques and surgeriesin breast reconstruction.
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Table 1. Preoperative characteristics, stratified by intraoperative diclofenac use or not.

I e I
51.8+10.5 50.3+11.1 0.42

51 (27 to 81) 49 (24 to 73) (t-test)

229+37 232+42 0.67

21.9 (17.3t0 35.7) 23.1(17.3t0 42.7) (t-test)
_ 27 36% 26 44% 0.53
_ 47 63% 33 56% (Fisher Exact)

12 16% 11 19% (chi-square)
N

13 17% 11 19% 0,96 (Mantel Haenszel chi-square)
0 0 2 3% 0.19 (Fisher Exact)

15 20% 9 15% 0.51 (Fisher Exact)
COPD 1 1% 3 5% 0,32 (Fisher Exact)

Preoperative 2 3% 3 5% 0,65 (Fisher Exact)
antiagregant

Preoperative 75 100% 59 100% -
anticoagulant
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Preoper ative NSAIDS 1 1% 1 2% 1 (Fisher Exact)

Preoper ative lung 0 0 1 2% 0,44 (Fisher Exact)
disease

Preoper ative 5 % 3 5% 1 (Fisher Exact test)
chemother apy

Preoper ative 16 21% 15 25% 0,58 (chi-square)
radiother apy

Primary cancer :

Breast 75 100% 59 100% -
3 4% 1 2% 0,63 (Fisher Exact)
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Table 2. Intraoperative characteristics, stratified by intraoperative diclofenac use or not.

Duration Anesthesia (min)

Mean + std

Median (min-max)

Duration surgery (min)
Mean + std
Median (min-max)

Crystalloids: PLasmalyte

Mean + std

oluven

300 ml

500 ml

1000 ml

I ntraoper ative blood loss (ml)
Mean + std

Median (min-max)

Transfusion

I ntraoper ative ultiva
I ntraoper ative sufentanil
I ntraoperative piritramide

I ntraoper ative corticosteroids

o

75
135+ 43
121 (48 to 274)

106 + 40
99 (10 to 212)

75
1320 + 518

11
10 (91%)
1 (9%)

22+ 34
10 (O to 180)
74 100%

62 86%
11 15%
54 75%
56 78%

59
148 + 57
135 (79 to 365)

114 + 57
135 (39 to 327)

59
1280 + 485

16
1 (6%)
15 (94%)

21+ 38
10 (10 to 250)
59 100%

40 73%
16 29%
32 57%
40 71%

No Diclofenac (N = 75) Diclofenac (N = 59)

0.23

(Wilcoxon)

0,91 (Wilcoxon)

0.66
(Wilcoxon)

0,12 (wilcoxon)

0,76 (Wilcoxon)

0,06 (chi-square)
0,06 (chi-square)
0,03 (chi-square)
0,41 (chi-square)
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Table 3. Postoperative characteristics, stratified by intraoperative diclofenac use or not.

No Diclofenac Diclofenac
(N =75) (N = 59)
Post Anesthesia care
unit blood loss (ml)
Mean + std 51+ 57 62 + 67 0,31 (Wilcoxon)
Median (min-max) 40 (O to 375) 45 (4 to 350)
Total blood loss (ml)
Mean + std 660 + 376 766 + 529 0,48 (Wilcoxon)
Median (min-max) 595 (15 to 1830) 703 (55 to 2540)
Length of hospital
SEVACEYS)
Mean + std 83137 104+ 45 0,005 (t-test)
Median (min-max) 8(3t021) 10 (2t0 22)
Respiratory 75 100% 59 100% -
complications
NO
Infected prothesis 5 % 3 5% 1 (Fisher Exact)
Breast hematoma 2 3% 3 5% 0,65
Vein [l 1,3% 0 0
Thrombosis
Piritramide PACU 66 90% 42 74% 0,02 (Fisher Exact)
Tramadol 2 3% 8 14% 0.02 (Fisher Exact)
postoper ative 7 10% 6 11% 1 (Fisher Exact)

nausea
vomiting
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Fig. 1 .Patients Piritramide consumption in the post anesthesia care unit (PACU)
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Fig. 3. Tradona used in the post anesthesia care unit
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