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Abstract
Objective
This study aimed to compare the mean operative time, total analgesic required, and the mean number of
drainage days in harmonic scalpel versus electrocautery in breast cancer patients undergoing modified
radical mastectomy (MRM).

Methodology
This retrospective cross-sectional study was conducted in the Department of General Surgery, Jinnah
Postgraduate Medical Center (JPMC). The duration of the study was six months, from January 2018 until July
2018. A total of 194 females with biopsy-proven breast cancer undergoing MRM were included in the study.
They were divided into two groups. In group ‘A', a harmonic scalpel was used, and in group 'B', electrocautery
was used for hemostasis.

Results
The mean age of the participants was 48.68 ±10.04 years. The mean operative time was 102.13 ±2.04
minutes. The mean number of days of drainage was 1.27 ±2.63. The mean analgesia amount was 30.72 ±3.25
mg. In the harmonic scalpel group, the mean operative time was 100.43 ±0.89 minutes, whereas, in the
electrocautery group, it was 103.86 ±1.12 minutes with a significant difference (p=0.001). In the harmonic
scalpel group, the mean number of drainage days was 8.90 ±0.42, whereas, in the electrocautery group, it was
13.58 ±1.26 with a statistically significant difference (p=0.001). In the harmonic scalpel group, the mean
analgesia amount was 1,800.5 ±353.55 mg, whereas, in the electrocautery group, it was noted to be 2,006.25
±289.43 with a statistically significant difference (p=0.001).

Conclusion
This study concludes that compared with standard electrocautery, harmonic scalpel dissection is associated
with significant benefits in decreasing postoperative drainage and blood loss during operations after MRM
for breast cancer.
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Introduction
The most common type of cancer affecting females is breast cancer [1]. It is the most widespread
malignancy, and it affects 14% of the female population globally [2]. The occurrence of breast cancer has
increased significantly in developing countries [3,4]. The appearance of a new bulge or mass is the most
common sign of breast cancer [5]. Other signs of breast cancer are swelling of either the whole breast or a
portion of the affected breast, dimpling of the skin associated with nipple pain or an inverted nipple, marked
redness in the breast, thickening of the skin over the nipple, discharge from the nipple, and a mass felt in the
axilla [6]. Advanced age and female sex are the main risk factors for breast cancer. Other risk factors include
genetics, hormonal changes, certain dietary habits, lack of childbearing or lack of breastfeeding, and being
overweight [7].

Several diagnostic procedures are used for the diagnosis of breast cancers. A lump or mass is felt on touch
during a physical examination of breasts by either the person itself or the healthcare practitioner. A patient
normally undergoes breast mammography after the confirmation of the presence of a mass or lump in the
breast. The mammography is performed to visualize the compact and thickened areas of breast tissues,
which can then diagnose a breast lump as either malignant or benign. Fine-needle aspiration cytology
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(FNAC) or trucut biopsy is used to confirm the diagnosis of malignancy. Early diagnosis and treatment of
breast cancer increase the chances of complete healing [8].

Electrocautery is the most frequently used surgical procedure for the dissection and hemostasis in modified
radical mastectomy (MRM), and it is used way more frequently than conventional scalpel [9]. However, past
studies have proven that electrocautery is associated with increased postoperative complications such as
seroma, wound infection, flap necrosis, hematoma, and a longer duration of drainage that interferes with
adjuvant treatments following the operation [10]. The harmonic scalpel is used nowadays in laparoscopic
surgeries and for dissection in MRM. High-frequency mechanical vibrations are used in a harmonic scalpel,
in which cutting and coagulation happen simultaneously, with a comparatively low temperature resulting in
fewer thermal injuries compared to electrocautery [11]. The biomechanics of harmonic scalpel entails
ultrasonic vibrations inactivating protein in which a high frequency of 55,500 Hz is applied with a vibratory
excursion of 50-100 μm [12].

Harmonic scalpel helps reduce the operative time and minimize blood loss, drainage volume, and
development of seroma and complications of wound compared with electrocautery, as reported by other
published studies [13,14]. Hence, this study aimed to assess the outcomes of patients undergoing harmonic
scalpel versus electrocautery in the treatment of breast cancer.

Materials And Methods
This retrospective observational study was conducted in the Department of General Surgery, Jinnah
Postgraduate Medical Center (JPMC), Karachi. The period of the study was six months, from January 2018
until July 2018. The total sample size was 194; female patients aged between 18 and 65 years who were
diagnosed with stage II and III breast cancer on biopsy and underwent MRM were enrolled in the study. They
were divided into two groups. In group ‘A', the harmonic scalpel was used, and in group 'B', electrocautery
was used. The exclusion criteria for this study were as follows: patients in early stages of breast cancer (T1),
those who had undergone breast surgery in the past, patients with no adjuvant therapy, those with
metastasis, diabetes, and other comorbidities like blood diseases, patients who were not willing to undergo
the procedures, and those who were not fit for general anesthesia.

Operative time was defined as the time from skin incision to the last stitch for skin closure. Analgesics were
used if the patients complained of pain of more than 3 points as per the visual analog scale (VAS) score. The
amount of analgesia used at the end of 36 hours was noted and days of drainage were noted at the end of the
seventh postoperative day. Blood loss during the operation was measured by the amount of blood collected
in the suction apparatus.

The data were entered and analyzed on SPSS Statistics version 26.0 (IBM Inc., Armonk, NY). Mean ±SD was
computed for age, operative time, days of drainage, and the amount of analgesia needed in the two groups.
Frequencies and percentages were computed for the stage of the disease. An independent t-test was applied
to check the associations, and p-values of ≤0.05 were considered statistically significant.

Results
The total number of females enrolled in the study was 194. The mean age of the patients was 48.68 ±10.04
years. The mean operative time was 102.13 ±2.04 minutes. The mean number of drainage days was 1.27
±2.63. The mean analgesia amount was 30.72 ±3.25 mg. Most of the patients (162, 83.5%) were above 40
years of age (Table 1).

Variable Values

Age of the patients (in years), mean ±SD 48.68 ±10.04

Age group
≤40 years, n (%) 32 (16.5%)

>40 years, n (%) 162 (83.5%)

Operative time (minutes), mean ±SD 102.13 ±2.04

Days of drainage, mean ±SD 1.27 ±2.63

Analgesia amount (mg), mean ±SD 30.72 ±3.25

TABLE 1: Age distribution among breast carcinoma patients and patients' record (n=194)
SD: standard deviation
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In the harmonic scalpel group, stage II disease was found in 65 (67%) patients and stage III was found in 32
(33%) patients. In the electrocautery group, stage II disease was found in 64 (66%) patients and stage III
disease was found in 33 (34%) patients (Table 2, Table 3).

In the harmonic scalpel group, the mean operative time was found to be 100.43 ±0.89 minutes, whereas, in
the electrocautery group, the mean operative time was found to be 103.86 ±1.12 minutes (p=0.001). In the
harmonic scalpel group, the mean number of days of drainage was found to be 8.90 ±0.42, whereas the
number of mean days of drainage in the electrocautery group was found to be 13.58 ±1.26 (p=0.001). In the
harmonic scalpel group, the mean analgesia amount was found to be 1,800.5 ±353.55 mg, whereas, in the
electrocautery group, the mean analgesia amount was found to be 2,006.25 ±289.43 mg (p=0.001) (Table 2).

Variables Groups A and B (n) Mean ±SD P-value

Operative time (minutes)
Harmonic scalpel, group A (65) 100.43 ±0.89

0.001
Electrocautery, group B (64) 103.86 ±1.12

Drainage days
Harmonic scalpel (65) 8.90 ±0.42

0.001
Electrocautery (64) 13.58 ±1.26

Analgesia amount (mg)
Harmonic scalpel (65) 1,800.5 ±353.55

0.001
Electrocautery (64) 2,006.25 ±289.43

TABLE 2: Comparison of groups with respect to operative time, drainage days, and analgesia
required in stage II breast carcinoma patients (n=129)
SD: standard deviation

For patients with stage III breast cancer, in the harmonic scalpel group, the mean operative time was found
to be 100.10 ±0.001 minutes, whereas, in the electrocautery group, the mean operative time was found to be
104.07 ±1.08 minutes (p=0.001). In the harmonic scalpel group, the mean number of drainage days was found
to be 8.91 ±0.46, whereas, the mean number of drainage days in the electrocautery group was found to be
13.72 ±2.03 (p=0.001). In the harmonic scalpel group, the mean analgesia amount was found to be 1,800
±101.60 mg, whereas, in the electrocautery group, the mean analgesia amount was found to be 2,036.36
±365.56 mg (p=0.001) (Table 3).

Variables Groups A and B (n) Mean ±SD P-value

Operative time (minutes)
Harmonic scalpel, group A (32) 100.10 ±0.001

0.001
Electrocautery, group B (33) 104.07 ±1.08

Drainage days
Harmonic scalpel (32) 8.91 ±0.46

0.001
Electrocautery (33) 13.72 ±2.03

Analgesia amount (mg)
Harmonic scalpel (32) 1,800 ±101.60

0.001
Electrocautery (33) 2,036.36 ±365.56

TABLE 3: Comparison of groups with respect to operative time, drainage days, and analgesia
required in stage III breast carcinoma patients (n=65)
SD: standard deviation

Discussion
In the present study, we found that harmonic scalpel dissection had significant benefits over standard
electrocautery in terms of operative time, drainage days, and analgesia amount in patients undergoing MRM
for breast cancer. 
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Choosing harmonic scalpel dissection helps to reduce the drainage time after the operation, the
development of seroma, intraoperative bleeding, and the procedure also reduces the complications of
wounds in MRM. It has the advantage that it decreases operating time compared with electrocautery.

In another study about the evaluation of the efficacy of harmonic scalpel versus electrocautery in patients
undergoing MRM, it was proven that outcomes of MRM by using harmonic scalpel had a more positive
impact than electrocautery [15]. These findings were consistent with the findings of our study.

In another study, 62% of the patients were found to be in the age group of 40-59 years. Statistically, it is
believed that middle-aged women have a higher chance of developing breast cancer. In that study, the mean
age of the patients in the harmonic scalpel group was 50.36 ±11.04 years, and that of patients in the
electrocautery group was 52 ±11.19 years [16]. Our study findings were also consistent with the previous
study in that they showed a higher risk of breast carcinoma in middle-aged women; the mean age of the
patients who underwent MRM in our study was 48.68 ±10.04 years. Other studies have also found that the
frequency of disease was most common in middle-aged women [17,18]. The disease's age-related incidence
rises until menopause and increases more slowly subsequently [19]. In our study, 32 (16.5%) patients with
breast cancer were less than 40 years of age, while 162 (83.5%) were more than 40 years of age.

The findings of our study revealed that the mean operative time was 100.32 ±0.74 minutes in the harmonic
scalpel group, whereas, in the electrocautery group, the mean operative time was 103.93 ±1.11 minutes
(p=0.001). In the harmonic scalpel group, the mean number of drainage days was 1.90 ±0.43, whereas the
mean number of drainage days in the electrocautery group was 2.63 ±1.55 (p=0.001). However, the results of
our study contrast with the results of Khan et al., who reported that the harmonic scalpel does not reduce
the operative time but reduces postoperative distress and morbidity [20].

Drains are positioned to help for checking complications such as hematoma, seroma, and flap necrosis [21].
AbulNagah et al. [22] have observed that the time required for axillary dissection was less in patients
operated by a harmonic scalpel compared to those who underwent electrocautery (mean: 18 ±3.11, p=0.004).
The authors also proved that the postoperative blood loss (ml) was lower in the harmonic scalpel group
compared to the electrocautery group (mean: 212.75 ±117.24 vs. 357 ±172.71, p=0.003). Furthermore, the
mean total-draining volume in the harmonic scalpel was 838 ±473.93 ml, while the draining volume in the
electrocautery was 1,312.75 ±823.79 ml (p=0.02). Results of that study were consistent with our study; we
observed that the mean operative time with the harmonic scalpel was 100.43 ±0.89 (p=0.001) and the mean
number of drainage days in the harmonic scalpel group was 8.90 ±0.42, which was significantly less
compared to electrocautery.

Our findings were consistent with the study by Parveen et al. [23], which showed that the intraoperative
blood loss with the harmonic scalpel was 45 ±12 ml, the operative time was 90 ±7 minutes, the drainage
volume of flap drain and the axillary drain was 20 ±2.0 ml and 155 ±35 ml respectively, and the drainage
duration was 1.3 ±0.2 and 2.7 ±0.5 days for the flap and axillary drain respectively.

Another study by Deo and Shukla [9] demonstrated a significant reduction in drainage days in the harmonic
scalpel group compared to the electrocautery group. Studies by Khan et al. [20] and Huang et al. [24] have
also shown a reduction in the drainage days with the use of a harmonic scalpel. Our study findings were also
consistent with this study as our study revealed that the number of drainage days was fewer in the harmonic
scalpel group (8.91 ±0.46) compared to the electrocautery group (13.72 ±2.03).

The quantitative approach of our study has ensured that we have sampled an extensive range of females
with breast cancers. However, the study is not free from selection and practice bias. Considering the
observations made in our study and assessing as to what extent they may be associated with the other
treatment modalities would prove beneficial in discovering more facts about the treatment of breast cancer.

Conclusions
Based on our findings, the procedure with harmonic scalpel showed much better results and outcomes in
terms of mean operative time, the requirement of total analgesic, and the mean number of drainage days
compared to electrocautery in patients undergoing MRM. It also proved to be more cost-effective as it led to
shorter hospital stays since it made early discharge possible thanks to early drain removal and reduction in
the dose of analgesia required.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
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within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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