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A B S T R A C T 

Background: This study aimed to evaluate the effect of hemovac drain use on post-
operative pain and patient satisfaction in patients undergoing primary aesthetic 
breast augmentation. 

Materials and Methods: This retrospective single-centre study included 53 patients 
who underwent bilateral primary aesthetic breast augmentation between January 

2024 and May 2026. Patients were divided into non-drain (n=41) and hemovac drain 
(n=12) groups. Postoperative pain was assessed using the Numeric Rating Scale 
(NRS). Long-term outcomes were analysed using the Utrecht Questionnaire (UQ), 
adapted for breast augmentation patients, and overall satisfaction scores. 

Results: The groups were comparable in terms of age, implant volume, body weight, 
and body mass index (all p>0.05). On postoperative day 1, right- and left-sided NRS 
scores were significantly higher in the hemovac drain group [right: 8.5 (8–9) vs 5 
(4.5–7); left: 8 (8–9) vs 5 (5–7); both p<0.001]. However, no significant differences 
were observed between the groups regarding postoperative week 1 and month 1 
NRS scores. UQ scores were similar between the groups at postoperative months 1 
and 6 (p=0.225 and p=0.909, respectively). Although the overall satisfaction score 
was numerically higher in the non-drain group, the difference did not reach statistical 

significance [8 (7–9) vs 7 (7–8); p=0.087]. 

Conclusion: Patients with hemovac drains demonstrated higher early postoperative 
pain scores; however, this difference did not persist during subsequent follow-up 
evaluations. No significant differences were observed between the groups regarding 
long-term pain outcomes, UQ scores, or overall patient satisfaction. These findings 
support a selective rather than routine use of drains in primary aesthetic breast aug-
mentation. 
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1. Introduction 

Breast augmentation is one of the most commonly 
performed aesthetic surgical procedures worldwide. De-
spite significant advancements in surgical techniques 
and implant technology, early postoperative pain man-

agement, prevention of seroma/hematoma formation, 
and optimisation of patient satisfaction remain among 
the primary clinical objectives [1]. 

Although the incidence of hematoma and seroma re-
mains relatively low, ranging from 1–3% in most series, 
hematomas developing particularly within the first 24 
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hours postoperatively may negatively affect infection 
risk, capsular contracture rates, and final cosmetic out-
comes [2]. To prevent these complications, hemovac 
drains have been widely used to drain fluid from the im-
plant pocket. However, the clinical benefit of routine 
drain use in primary breast augmentation remains con-
troversial in the literature [3]. Systematic reviews have 
emphasised the limited availability of high-quality evi-
dence on augmentation-specific procedures and re-
ported no clear superiority of routine drain use, even in 
other areas of breast surgery [3]. 

The value of routine drain placement following pri-
mary aesthetic breast augmentation continues to be de-
bated in contemporary practice. Supporters of drain use 
suggest that evacuation of postoperative fluid collec-
tions may help minimise hematoma and seroma for-
mation while also allowing earlier recognition of bleed-
ing-related complications (1,2). In contrast, concerns 
have been raised regarding patient discomfort, drain-re-
lated pain, infection risk, and the uncertain benefit of 
drains in otherwise uncomplicated augmentation proce-
dures [1,4]. Despite numerous publications addressing 
this topic, augmentation-specific evidence remains lim-
ited and available studies have produced inconsistent 
conclusions, making it difficult to formulate universally 
accepted recommendations [1,4]. As a result, the role of 
routine drain use in primary breast augmentation sur-
gery remains unresolved. 

The Utrecht Questionnaire (UQ) was initially intro-
duced in 2009 and later underwent validation studies in 
2013. Previous research has primarily employed this in-
strument to evaluate patient-reported outcomes follow-
ing rhinoplasty procedures [5]. To our knowledge, its ap-
plication in aesthetic breast augmentation has not been 
previously reported. Therefore, in the present study, the 
questionnaire was modified for use in breast augmenta-
tion patients and incorporated into the postoperative as-
sessment process. In addition, postoperative pain inten-
sity was evaluated using the Numeric Rating Scale (NRS), 
a practical and widely accepted instrument for quantify-
ing subjective pain severity [6]. Owing to its simplicity, re-
liability, and ease of administration, the NRS has become 
one of the most frequently utilised tools for pain assess-
ment in both clinical practice and research settings [7]. 

This study aimed to compare postoperative pain lev-
els using the NRS between patients undergoing primary 
aesthetic breast augmentation with and without in-
traoperative hemovac drain placement, and to analyse 
overall postoperative patient satisfaction, together with 
outcomes from the breast augmentation-adapted UQ. 

 

2. Materials and Methods 

This retrospective, single-centre clinical study re-
viewed the medical records of patients who underwent 
bilateral primary aesthetic breast augmentation at our 
institution between January 2024 and May 2026. This 
study was approved by the ethics committee of Samsun 
University Clinical Research Ethics Committee (Approval 
Number: 2026/8/32; Date: May 06, 2026). This study was 
conducted in accordance with the ethical principles of 
the Declaration of Helsinki and its 2013 revision. 

2.1. Study design and patient selection 

 The study population consisted of female patients 
who underwent bilateral silicone breast implant place-
ment for aesthetic purposes at our clinic. In our institu-
tion, hemovac drain placement represents one of the 
postoperative approaches routinely utilised following 
breast augmentation surgery. The decision to use a drain 
was based on intraoperative assessments performed ac-
cording to standard clinical procedures and the sur-
geon's clinical judgment. Patient data were retrospec-
tively obtained from medical records and the FONET 
hospital information management system (FONET Infor-
mation Technologies inc., Türkiye). All patients meeting 
the study criteria within the specified study period were 
included, and no randomisation was performed. 

2.2. Inclusion criteria 

• Female patients aged between 18 and 65 years  
• Undergoing primary breast augmentation surgery for 

aesthetic purposes  
• Sufficient clinical documentation to allow evaluation 

of perioperative and follow-up outcomes 
• Availability of complete NRS and Utrecht Question-

naire assessment records 
• Compliance with the routine postoperative follow-up 

schedule established by the institution 

2.3. Exclusion criteria 

• Known coagulation abnormalities or significant sys-
temic illness 

• Current immunosuppressive treatment, chronic cor-
ticosteroid use, immunodeficiency, or active malig-
nancy 

• Absence of essential clinical information or inability 
to verify follow-up assessments 

• Reoperation required because of postoperative com-
plications such as hematoma 

• Previous breast surgery or revision augmentation 
procedures 

• Additional surgical interventions performed during 
the same operative session 

• Chronic pain disorders or regular use of analgesic 
medication 

2.4. Data collection and measurements 

As part of the study, postoperative pain levels were 
assessed using the NRS, 0–10 at postoperative day 1, 
week 1, and month 1 follow-up visits. To evaluate long-
term patient satisfaction, the UQ, adapted for breast aug-
mentation patients, was administered at postoperative 
months 1 and 6. The NRS is a widely used instrument for 
postoperative pain assessment and provides a quantita-
tive evaluation of subjective pain intensity. The World 
Health Organisation has also recommended it as one of 
the guiding tools for assessing analgesic treatment strat-
egies [8]. Patients rate their pain intensity on a scale 
from 0 to 10, where 0 indicates "no pain" and 10 repre-
sents "unbearable/worst possible pain." All NRS and UQ 
assessments were routinely performed and documented 
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as part of our institution’s standard postoperative fol-
low-up protocol. The outcome data used in this study 
were retrospectively retrieved from patients’ medical 
records and the hospital information management sys-
tem. No additional patient contact was required for data 
collection [9]. 

UQ is a patient-reported outcome measure used to as-
sess patient satisfaction regarding surgical outcomes. 
This questionnaire aims to evaluate individuals’ subjec-
tive perceptions of surgical outcomes systematically and 
enable comparisons of patient satisfaction across differ-
ent groups. Patients assess their satisfaction with surgi-

cal outcomes using a standardised question format. UQ 
has been predominantly used in rhinoplasty studies [6]. 
In the present study, the questionnaire was adapted and 
applied to patients undergoing breast augmentation sur-
gery. An example of the UQ used in this study is pre-
sented in Fig. 1. Lower UQ indicate higher patient satis-
faction and fewer breast-related complaints. Overall pa-
tient satisfaction was additionally assessed at the post-
operative 6-month follow-up visit using a 10-point NRS, 
where 0 represented complete dissatisfaction, and 10 
represented complete satisfaction with the surgical out-
come.

   

Fig. 1. The revised UQ for breast augmentation patients [10].

2.5. Statistical analysis  

Statistical analyses were performed using IBM SPSS 
Statistics for Windows, Version 25.0 (IBM Corp., Ar-
monk, NY, USA). The normality of continuous variables 
was assessed using the Shapiro–Wilk test. Variables with 
normal distribution were analysed using parametric 
methods, whereas non-normally distributed variables 
were analysed using non-parametric methods. Continu-
ous variables were expressed as mean ± standard devia-
tion or median (interquartile range [IQR]), whereas cat-
egorical variables were presented as frequency and per-
centage [n (%)]. Group comparisons were performed us-
ing the independent-samples t-test or the Mann–Whit-
ney U test, depending on the data distribution. Categori-
cal variables were analysed using the Pearson chi-square 
test or Fisher's exact test when appropriate. A two-sided 
p-value of <0.05 was considered statistically significant. 
 

3. Results 

A total of 55 patients were initially included in the 
study, of whom 43 were assigned to the non-drain group 
and 12 to the hemovac drain group. During the early 

postoperative period, one patient from each group 
(3.7%) underwent reoperation due to suspected hema-
toma formation. Surgical exploration revealed no evi-
dence of a massive hematoma, and the existing implants 
were preserved following irrigation of the implant pock-
ets. However, these patients were excluded from the fi-
nal analysis because postoperative pain assessments de-
viated from the standard follow-up protocol. Conse-
quently, the study was completed with 53 patients: 41 in 
the non-drain group and 12 in the hemovac drain group. 
No statistically significant differences were observed be-
tween the groups regarding age, implant volume, body 
weight, or BMI (p > 0.05) (Table 1). 

On postoperative day 1, right- and left-sided NRS pain 
scores were significantly higher in the hemovac drain 
group compared with the non-drain group (right side: 
8.5 [8–9] vs 5 [4.5–7], p < 0.001; left side: 8 [8–9] vs. 5 
[5–7], p < 0.001). However, no statistically significant 
differences were observed between the groups regard-
ing right- and left-sided NRS pain scores at postopera-
tive week 1 and month 1 (all p > 0.05). Although higher 
left-sided NRS pain scores were observed in the he-
movac drain group at postoperative week 1, this differ-
ence did not reach statistical significance (p = 0.053) (Ta-
ble 1).  
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Table 1. Baseline demographic characteristics and postoperative pain score comparisons  
between the drain and non-drain groups.  

Variables No-drain group Drain group p value 

Age, years* 32.3 ± 6.9 34.6 ± 12.8 0.536 

Implant volume, cc* 342.4 ± 29.6 345.8 ± 65.5 0.798 

Body weight, kg* 75.9 ± 4.3 76.7 ± 4.4 0.571 

Body mass index, kg/m²* 21.8 ± 1.6 21.1 ± 1.5 0.207 
    

Time point/side    

Postoperative day 1 NRS pain score (0–10) (right)** 5 (4.5–7) 8.5 (8–9) <0.001 

Postoperative day 1 NRS pain score (0–10) (left)** 5 (5–7) 8 (8–9) <0.001 

Postoperative week 1 NRS pain score (0–10) (right)** 2 (1–3) 2 (2–3) 0.782 

Postoperative week 1 NRS pain score (0–10) (left)** 2 (1–3) 2 (2–3) 0.053 

Postoperative month 1 NRS pain score (0–10) (right)** 0 (0–1) 1 (0–1) 0.279 

Postoperative month 1 NRS pain score (0–10) (left)** 0 (0–1) 1 (0–1) 0.253 

* median ± standard deviation; ** Median (interquartile range); ***Abbreviations: NRS:Numeric rating scale.

When comparing the total median UQ scores between 
the groups, the median score at postoperative month 1 
was 1 (1–1.5) in the non-drain group and 1.2 (1.0–1.8) in 
the hemovac drain group (p = 0.225). Similarly, UQ 
scores at postoperative month 6 were comparable be-
tween the groups (1 [1–1] vs 1 [1–1.5], p = 0.909). These 
findings suggest that the use of hemovac drains did not 

provide an additional clinical benefit for long-term pa-
tient satisfaction or aesthetic outcomes (Table 2). 

Analysis of overall patient satisfaction scores demon-
strated numerically higher satisfaction levels in the non-
drain group; however, the difference did not reach sta-
tistical significance (8 [7–9] vs 7 [7–8], p = 0.087) (Table 
2).

Table 2. Comparison of Utrecht questionnaire mean scores and overall satisfaction  
between the drain and non-drain groups. 

Variables No-drain group Drain group p value 

Median Utrecht questionnaire score at month 1 (1–5) 1 (1–1.5) 1.2 (1.0–1.8) 0.225 

Median Utrecht questionnaire score at month 6 (1–5) 1 (1–1) 1 (1–1.5) 0.909 

Overall satisfaction score (0–10) 8 (7–9) 7 (7–8) 0.087 

Median (interquartile range). Abbreviations: UQ, Utrecht Questionnaire.  

Lower UQ scores indicate higher patient satisfaction and fewer breast-related complaints.  

Overall satisfaction was assessed at postoperative month 6 using a 10-point Numeric Rating Scale  

(0 = completely dissatisfied; 10 = completely satisfied).

According to the UQ results, no statistically significant 
differences were observed between the hemovac drain 
and non-drain groups regarding questionnaire parame-
ters at postoperative months 1 and 6 (all p > 0.05). Alt-
hough the p-values for Question 2 at postoperative 
month 1 and Question 1 at postoperative month 6 were 
close to the threshold of statistical significance, these 
findings did not reach statistical significance (p = 0.053 
and p = 0.051, respectively). 

Evaluation of the UQ results at postoperative month 6 
demonstrated that the response “none” was reported in 
the non-drain group by 34 patients (82.9%) for Question 
1, 36 patients (87.8%) for Question 2, 37 patients 
(90.2%) for Question 3, 32 patients (78.0%) for Question 
4, and 34 patients (82.9%) for Question 5. In the he-
movac drain group, the corresponding numbers were 9 
(75.0%), 8 (66.7%), 10 (83.3%), 7 (58.3%), and 10 pa-
tients (83.3%), respectively. These findings indicate low 
complaint levels in both groups, as assessed by the UQ at 
postoperative month 6. 

4. Discussion 

In this study, we evaluated the effects of hemovac 
drain use on early postoperative pain, suspected compli-
cations, and patient satisfaction in patients undergoing 
primary aesthetic breast augmentation. The absence of 
significant differences between the groups regarding 
age, implant volume, body weight, and BMI suggests that 
postoperative outcomes were assessed in comparable 
patient populations. The most important finding of this 
study was that NRS pain scores on postoperative day 1 
were significantly higher bilaterally in the hemovac 
drain group. In contrast, no significant differences were 
observed between the groups in pain scores at postoper-
ative weeks 1 and 1 month. These findings indicate that 
pain associated with hemovac drain use becomes partic-
ularly apparent during the early postoperative period, 
while this difference gradually diminishes during subse-
quent follow-up. 
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Postoperative discomfort associated with drainage 
systems has previously been described in the breast sur-
gery literature. Woo et al. reported that drain-related 
symptoms were among the most common sources of 
postoperative discomfort during recovery following im-
plant-based breast reconstruction procedures [11]. The 
findings of the present study demonstrate a similar pat-
tern, with significantly greater pain scores observed dur-
ing the early postoperative period in patients managed 
with hemovac drains. 

Several mechanisms may account for the increased 
pain observed in the drain group during the first postop-
erative day. The presence of a drain may create local tis-
sue irritation at the insertion site, contribute to discom-
fort during upper body movement, and increase aware-
ness of a foreign body during the early healing process. 
These factors may collectively augment pain perception 
independent of the surgical procedure itself. 

Previous studies have demonstrated that pain follow-
ing breast augmentation is particularly prominent dur-
ing the early postoperative period and gradually de-
creases over time [12]. It should also be noted that post-
operative day 1 pain scores were relatively high in both 
groups. All patients received the same institutional post-
operative analgesic regimen; therefore, differences in 
pain management are unlikely to explain the observed 
findings. Rather, the higher pain scores observed in the 
drain group may be attributable to additional mechani-
cal irritation and discomfort associated with drain place-
ment during the early postoperative period. A recent 
study published in 2025 also reported that patients un-
dergoing breast augmentation with drainage experi-
enced greater pain during the first three postoperative 
days compared with patients without drainage. In con-
trast, pain levels significantly decreased during subse-
quent follow-up [2]. Our findings are consistent with 
these previous reports. 

From a complication standpoint, the necessity of rou-
tine drain use in primary breast augmentation remains 
controversial. Scomacao et al. stated that currently avail-
able evidence is insufficient to establish definitive rec-
ommendations and emphasised the need for more 
standardised studies [13]. Similarly, Torresetti et al. and 
Montemurro et al. highlighted the lack of strong evi-
dence supporting routine use of drains [4]. In our study, 
one patient in each group underwent reoperation be-
cause of suspected hematoma formation; however, no 
massive hematoma was identified during surgical explo-
ration. 

To date, no previous study has evaluated the use of 
the UQ following breast augmentation surgery. UQ was 
originally developed to assess aesthetic outcomes and 
patient perceptions following rhinoplasty [12]. This 
brief and practical patient-reported outcome measure 
was adapted in our study to assess patient satisfaction 
and symptom perception after breast augmentation sur-
gery. In this respect, our study demonstrates a novel as-
pect. However, the lack of specific validation of the UQ 
for breast augmentation surgery represents an im-
portant methodological limitation. Although the UQ was 
adapted for use in breast augmentation patients in the 
present study, it should be noted that the questionnaire 
 

was originally developed and validated for rhinoplasty 
outcomes. Therefore, the psychometric properties, va-
lidity, and reliability of this adaptation have not yet been 
formally established in the breast augmentation popula-
tion. Future prospective studies are needed to validate 
this modified version and determine its suitability for as-
sessing patient-reported outcomes following aesthetic 
breast augmentation. 

Although overall satisfaction scores were numerically 
higher in the non-drain group, this difference did not 
reach statistical significance. Similarly, no significant dif-
ferences were observed between the groups regarding 
UQ scores at postoperative months 1 and 6. Previous 
studies have reported that scars at the drain insertion 
site may cause aesthetic concerns in certain patients 
[14]. However, our findings suggest that drain use does 
not have a significant impact on long-term patient satis-
faction. 

Overall, the present results indicate that routine 
drain placement offers limited advantages with respect 
to long-term pain outcomes and patient-reported satis-
faction. Clinical decisions regarding drain use may 
therefore be guided by operative findings, anticipated 
bleeding risk, and surgeon judgment on a case-by-case 
basis. Therefore, rather than routine use, decisions re-
garding hemovac drain placement may be more appro-
priately individualised based on intraoperative bleed-
ing, the extent of tissue dissection, the surgeon’s assess-
ment of complication risk, and patient-specific risk fac-
tors. 

Several considerations should be taken into account 
when interpreting the present results. The study was 
based on retrospectively collected data from a single in-
stitution, which may limit external applicability. In addi-
tion, the unequal distribution of patients between the 
groups and the relatively small number of individuals re-
ceiving drains may have reduced the ability to detect dif-
ferences in uncommon outcomes. Furthermore, drain 
placement was determined according to intraoperative 
assessment and surgeon preference rather than random 
allocation. Although this approach reflects everyday 
clinical practice, a degree of selection bias cannot be 
completely excluded. Finally, while a standardized post-
operative analgesic protocol was applied to all patients, 
individual differences in pain perception may have influ-
enced the reported pain scores. 
 

5. Conclusions 

Although higher early postoperative pain scores were 
observed in patients undergoing primary aesthetic 
breast augmentation with hemovac drain placement, 
this difference did not persist at postoperative week 1 
and month 1 follow-up evaluations. No significant differ-
ences were observed between the drain and non-drain 
groups regarding long-term patient-reported outcomes 
or overall patient satisfaction. The findings of this study 
suggest that drain use should be tailored to individual 
operative circumstances and patient characteristics in-
stead of being adopted as a routine component of every 
primary augmentation procedure. 
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