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ABSTRACT

Objectives: Modified radical mastectomy (MRM), a common approach in breast cancer treatment, often leads to seroma formation, posing challenges 
to patient recovery. This retrospective study investigates the relationship between flap fixation and seroma formation, focusing on the obliteration of 
mechanical dead space. Our findings contribute valuable insights into minimizing postoperative morbidity and optimizing patient care.

Methods: A retrospective analysis was conducted on 120 females undergoing MRM, with 60 patients undergoing conventional procedures and 60 
with flap fixation. Patient characteristics, operation duration, drainage amount, removal time, flap necrosis, and infection rates were recorded and 
compared using t-tests.

Results: Flap fixation demonstrated a significant reduction in drained serous fluid and duration of drain removal compared to the control group 
(p<0.001). Infection rates were comparable between the study (25%) and control (18%) groups (p=0.22). The study group showed a mean duration 
of drain removal of 11.18 days, significantly shorter than the control group’s 14.22 days (p<0.001).

Conclusion: Flap fixation emerges as a promising technique in reducing seroma formation and addressing mechanical dead space after MRM. This 
study advocates for the adoption of flap fixation in routine surgical practice, offering surgeons an effective strategy to enhance postoperative recovery 
and minimize patient morbidity.

Keywords: Modified radical mastectomy, Seroma formation, Flap fixation, Dead space obliteration, Breast cancer.

INTRODUCTION

Carcinoma breast remains the most common site-specific malignancy 
diagnosed in women [1]. More than a million cases of carcinoma breast 
are diagnosed worldwide yearly. The overall incidence has been rising 
because of increased life span, lifestyle changes, and various other 
concerns. Breast cancer has ranked number one cancer among Indian 
females with age-adjusted rate as high as 25.8/100,000 women and a 
mortality 12.7/100,000 women [2].

Modified radical mastectomy (MRM) is a surgical procedure that 
involves the removal of breast tissue, including the nipple-areola 
complex, and axillary lymph node dissection (ALND). Seroma formation, 
characterized by the accumulation of fluid in the surgical site, is the most 
frequent complication of mastectomy and ALND, reportedly occurring in 
as many as 35–97% of cases [3]. It can cause discomfort, delayed wound 
healing, infection, and potential cosmetic issues. The ideal method to 
reduce seroma formation is not known [4]. Mechanical closure of dead 
space is one of the strategies employed to minimize seroma formation.

Seromas occur due to persistent drainage from severed lymphatics, 
local inflammatory response, use of electrocautery, and creation of dead 
space. Seroma is a collection of liquefied fat, serum and lymphatic fluid 
under incisions, skin flaps, and cavities formed by tissue dissection. 
The definition of seroma changes in the literature and frequency of 
this complication are variable. The etiology of seroma is not clear 
and is discussed widely in the literature. It is usually in the form of an 
exudate. Seroma formation is distressing to the patient as it predisposes 
to infection, flap necrosis, heavy use of antibiotics, increases hospital 
stay, high economic burden, and thus increases morbidity. It delays the 
initiation of adjuvant chemotherapy and radiotherapy and thus loses 
valuable time in arresting the progression and curing the disease process.

Seroma needs treatment when it is symptomatic and causes discomfort 
to the patient. The optimal closure of the wound should decrease 
seroma formation, by obliterating dead space. The use of closed system 
suction drainage reduces the influence of this complication. A small 
amount of serous fluid does not necessitate treatment. More important 
is the probability of infection as infected seroma is a serious problem 
for the patient. Pressure wound dressing has no effect on reducing the 
amount of seroma. Different chemical methods are used for obliterating 
the dead space, such as fibrin glue, tissue adhesive, and sclerotherapy 
agents, but the effects are not clear.

Hence, we conducted a retrospective study to assert whether flap 
fixation reduces the drain amount thereby indirectly assessing whether 
flap fixation reduced seroma formation and the duration of drains.

METHODS

We conducted this retrospective study on 120 females who underwent 
MRM in a government medical college in central Kerala. 60 patients 
were patients who underwent conventional, MRM and the other 60 
where the flaps were fixed. We evaluated the average duration of the 
drain being kept. We also assessed whether a seroma was formed after 
the removal of the drain.

Patients who were immunosuppressed, had co-morbidities, who had 
previous surgery in the axilla, or morbidly obese were excluded from 
the study.

The patients’ characteristics, duration of the operation, drainage 
amount, removal time of the drains, flap necroses, and infection were 
recorded. The groups were compared by unpaired t-tests. Significance 
was determined for p≤0.05
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The mean age of patients in the study group and control group was 
comparable 43.6 versus 44.4, ranging from 35 to 71 in the study group 
and 36 to 73 in the control group. As patients with comorbidities were 
excluded and as patients were in the same age group and stage of 
malignancy, they were comparable. The main parameter and the main 
aim of the study were to find the number of days, the drainage system 
was required, and to find seroma formation if any (Table 1).

Infection rates with 25% in the study group and 18% in the control 
group, the difference with a p-value of 0.22 is not significant. There was 
no seroma formation in either group post drain removal. There was 
no significant between operating times between the two groups even 
though the flap fixation group has slightly longer operating times.

Flap fixation techniques have been studied extensively for their impact 
on seroma formation postmastectomy. El-Sisi and El-Monem [5] and 
Cong et al. [6] found a significant reduction in drained serous fluid and 
a shorter duration for drain removal, indicating a decrease in seroma 
development post drain removal.

Almond et al. [7] observed that flap anchoring led to a significantly 
shorter hospital stay compared to routine drainage, without increasing 
seroma rates. Ouldamer et al. [8] and Trefoux-Bourdet et al. [9] found 
that quilting sutures can reduce seroma formation and inpatient stay.

Rao et al. [10] found that flap fixation can eliminate the need for a drain. 
Baker and Piper [11] agree with the findings but say that it will require 
more postoperative interventions such as repeated aspirations.

Similarly, Vettuparambil and Subramanya [12] highlight that flap 
fixation effectively obliterates dead space in patients undergoing MRM, 
reducing fluid drainage volume, seroma development, and the need 
for seroma aspirations. This is corroborated by Abdelkader [13], who 
also found flap fixation to be an effective technique to reduce seroma 
formation. Morarasu et al. [14] conducted a systematic review and meta-
analysis, quilting sutures are a reliable technique that decreases seroma 
formation, duration of drainage, and length of hospital stay, and should 
be considered in mastectomies with or without ALND. Conversely, 
Velotti et al. [15] conducted a meta-analysis that confirmed the efficacy 
of flap fixation in reducing seroma and surgical site infections. Kuroi 
et al. [16] also support this finding, noting that suture flap fixation not 
only reduces seroma formation but also simplifies postoperative care, 
allowing for earlier drain removal and discharge. de Rooij et al. [17] 
after a double-blind trial concluded that flap fixation using sutures leads 
to a significant reduction in aspirations of postmastectomy seromas.

Ohlinger et al. [18] used tissue glue instead of drain and found that 
it too improves the clinical outcome but needs more postoperative 
aspirations.

In a retrospective study, van Bastelaar et al. [19] suggest that flap 
fixation using ARTISS tissue glue or sutures can reduce postoperative 
seroma aspiration, potentially decreasing patient discomfort. Boeer 
et al. [20] found that tissue glue can shorten the inpatient period. 
However, Najeeb et al. [21] reported no significant effect of fixation on 
seroma formation.

In our study, we had excluded people with comorbidities such as 
hypertension and obesity and probably are the reason why we did not 
get any seroma formation which indirectly corroborates the study by 
Kumar et al. [22] who documented that hypertension is associated with 
an increase in seroma formation. Abdelkader [13] indicates a positive 
correlation between seroma formation and body mass index and 
hypertension. Akinci et al. [23] also documented that hypertension is 
associated with an increase in seroma formation while Garzali and El-
Yakub [24] did not find a significant association between hypertension 

and seroma formation. Lumachi et al. [25] did not find any significant 
association between body mass index and seroma formation.

The infection rate between the groups was not significantly different 
and the rate of complication is like what Hoefer et al. found (30%) [26]. 
Ten Wolde et al. [27] identified an increase in surgery time and 
postoperative pain which was not replicated in our study.

This review underscores the potential benefits of flap fixation techniques 
in reducing seroma formation and postoperative complications, 
although individual patient factors such as BMI and hypertension may 
also play a significant role. Both the groups needed drains for many 
days and from the above studies without drains irrespective of whether 
one obliterates dead space or not, patients will have seroma and will 
need repeated aspirations. Hence, we will not advise the obliteration 
of dead space as an alternative to drain. Obliterate the dead space can 
reduce the duration of the drain being kept. Flap fixation using sutures 
is a cheap and freely available method which can obliterate the dead 
space and allows patients to have fewer days with drains, leading to 
improved comfort.

CONCLUSION

Drains are commonly used after a MRM to manage fluid accumulation and 
promote healing. However, drains are considered a major inconvenience 
for patients recovering from MRM. They can cause discomfort, restrict 
movement, and require careful management. After MRM, seroma 
formation is a common issue. Unfortunately, there is no foolproof 
method to prevent seroma formation after MRM. Despite advances in 
surgical techniques, seromas remain a challenge. Our study along with 
many others suggests that flap fixation is an effective strategy to reduce 
the need for drains and minimize morbidity. Flap fixation involves 
suturing the skin flaps to the underlying pectoral muscle. By securing 
the flaps, the dead space is minimized, which in turn reduces the risk of 
seroma formation. Flap fixation allows patients to have fewer days with 
drains, leading to improved comfort and faster recovery.

In summary, while drains are necessary post-MRM, flap fixation offers 
a promising way to mitigate seroma-related issues and enhance 
patient outcomes. Surgeons should consider this approach to optimize 
patient care.

AUTHORS’ CONTRIBUTIONS

Conceptualization, Final Review: Dr. Renjin R P; Methodology: Dr Renjin 
R P, Dr Jomine Jose; Formal Analysis: Data collection; Writing–Original 
Draft Preparation: Dr. Jomine Jose, Dr Anish A V.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest associated with this 
research.

FUNDING

This study was conducted with no external funding.

REFERENCES

1.	 Łukasiewicz	 S,	 Czeczelewski	 M,	 Forma	 A,	 Baj	 J,	 Sitarz	 R,	
Stanisławek	A.	Breast	cancer-epidemiology,	risk	factors,	classification,	
prognostic	 markers,	 and	 current	 treatment	 strategies-an	 updated	
review.	 Cancers	 (Basel).	 2021	 Aug	 25;13(17):4287.	 doi:	 10.3390/

Table 1: Comparison between the two studied groups according 
to duration of drained serous fluid

Duration of drained 
serous fluid 

Study group Control t p

Min–Max 7–15 7–20 4.34 <0.001
Mean±SD 11.18±2.84 14.22±4.58
Median 11 16

RESULTS AND DISCUSSION



99

Asian J Pharm Clin Res, Vol 17, Issue 8, 2024, 97-99
 Renjin et al.

cancers13174287.,	PMID:	34503097;,	PMCID:	PMC8428369
2.	 Malvia	S,	Bagadi	SA,	Dubey	US,	Saxena	S.	Epidemiology	of	breast	

cancer	in	Indian	women.	Asia	Pac	J	Clin	Oncol.	2017	Aug;13(4):289-95.	
doi:	10.1111/ajco.12661.	PMID:	28181405

3.	 Srivastava	 V,	 Basu	 S,	 Shukla	 VK.	 Seroma	 formation	 after	 breast	
cancer	surgery:	What	we	have	learned	in	the	last	two	decades.	J	Breast	
Cancer.	 2012	 Dec;15(4):373-80.	 doi:	 10.4048/jbc.2012.15.4.373.	
PMID:	23346164,	PMC3542843

4.	 Sampathraju	 S,	 Rodrigues	 G.	 Seroma	 formation	 after	
mastectomy:	 Pathogenesis	 and	 prevention.	 Indian	 J	 Surg	 Oncol.	
2010	 Dec;1(4):328-33.	 doi:	 10.1007/s13193-011-0067-5.	
PMID:	22693384,	PMC3244263

5.	 El-Sisi	 AA,	 Mohamed	 AM,	 Amer	 NF.	 Dead	 space	 obliteration	 for	
reducing	 seroma	 formation	 after	mastectomy	 and	 axillary	 dissection.	
Menoufia	Med	J.	2015;28(1):69-73.	doi:	10.4103/1110-2098.155946

6.	 Cong	Y,	Cao	J,	Qiao	G,	Zhang	S,	Liu	X,	Fang	X,	et al.	Fascia	suture	
technique	 is	 a	 simple	 approach	 to	 reduce	 postmastectomy	 seroma	
formation.	J	Breast	Cancer.	2020	Sep	14;23(5):533-41.	doi:	10.4048/
jbc.2020.23.e51,	PMID:	33154828,	PMC7604369

7.	 Almond	LM,	Khodaverdi	L,	Kumar	B,	Coveney	EC.	Flap	anchoring	
following	 primary	 breast	 cancer	 surgery	 facilitates	 early	 hospital	
discharge	 and	 reduces	 costs.	 Breast	 Care	 (Basel).	 2010;5(2):97-101.	
doi:	10.1159/000301586.	PMID:	20847821,	PMC:	2931043

8.	 Ouldamer	 L,	 Caille	 A,	 Giraudeau	 B,	 Body	 G.	 Quilting	 suture	 of	
mastectomy	dead	space	compared	with	conventional	closure	with	drain.	
Ann	Surg	Oncol.	2015	Dec;22(13):4233-40.	doi:	10.1245/s10434-015-
4511-6,	PMID:	25783681

9.	 Trefoux-Bourdet	A,	Body	G,	Jacquet	A,	Hébert	T,	Kellal	I,	Marret	H,	
et al.	Intérêt	du	capitonnage	de	la	loge	de	mastectomie	dans	la	prévention	
des	séromes	post-opératoires:	Étude	prospective	[Quilting	suture	after	
mastectomy	 in	 prevention	 of	 postoperative	 seroma:	 A	 prospective	
observational	 study].	Gynecol	Obstet	 Fertil.	 2015	Mar;43(3):205-12.	
doi:	10.1016/j.gyobfe.2015.01.007,	PMID	25708845

10.	 Rao	D,	Xie	 J,	Xia	Y,	Cao	D.	Comparison	 of	 flap	 fixation	 to	 its	 bed	
and	 conventional	wound	 closure	with	drainage	 in	 preventing	 seroma	
formation	following	mastectomy	for	breast	cancer:	Systematic	review	
and	meta-analysis.	Aesthet	Plast	Surg.	2022;46(3):1180-8.	doi:	10.1007/
s00266-022-02814-w,	PMID	35226117

11.	 Baker	 E,	 Piper	 J.	 Drainless	 mastectomy:	 Is	 it	 safe	 and	 effective?	
Surgeon.	 2017	 Oct;15(5):267-71.	 doi:	 10.1016/j.surge.2015.12.007.	
PMID:	26907221

12.	 Vettuparambil	 A,	 Subramanya	 C.	 Flap	 fixation	 as	 a	 technique	
for	 reducing	 seroma	 formation	 in	 patients	 undergoing	 modified	
radical	 mastectomy:	 An	 institutional	 experience.	 Indian	 J	 Surg	
Oncol.	 2021	 Mar;12(1):48-53.	 doi:	 10.1007/s13193-020-01220-5.	
PMID:	33814831,	PMC7960874

13.	 Abdelkader	 AA.	 Closure	 of	 dead	 space	 after	 modified	 radical	
mastectomy:	Does	it	reduce	the	incidence	of	seroma?	Clin	Exp	Surg.	
2018;7(3):116-24.

14.	 Morarasu	 S,	 Clancy	 C,	 Ghetu	 N,	 Musina	 AM,	 Velenciuc	 N,	
Iacob	S,	 et al.	 Impact	 of	 quilting	 sutures	 on	 surgical	 outcomes	 after	
mastectomy:	 A	 systematic	 review	 and	 meta-analysis.	 Ann	 Surg	
Oncol.	 2022;29(6):3785-97.	 doi:	 10.1245/s10434-022-11350-5,	
PMID:	35103890

15.	 Velotti	N,	Limite	G,	Vitiello	A,	Berardi	G,	Musella	M.	Flap	 fixation	
in	preventing	 seroma	 formation	after	mastectomy:	An	updated	meta-

analysis.	Updates	Surg.	2021;73(4):1307-14.	doi:	10.1007/s13304-021-
01049-9,	PMID	33886107

16.	 Kuroi	K,	Shimozuma	K,	Taguchi	T,	Imai	H,	Yamashiro	H,	Ohsumi	S,	
et al.	Effect	of	mechanical	closure	of	dead	space	on	seroma	formation	
after	 breast	 surgery.	 Breast	 Cancer.	 2006;13(3):260-5.	 doi:	 10.2325/
jbcs.13.260,	PMID:	16929119

17.	 de	 Rooij	 L,	 van	Kuijk	 SM,	Granzier	 RW,	Hintzen	KF,	Heymans	C,	
Theunissen	 LL,	 et al.	 Reducing	 seroma	 formation	 and	 its	 sequelae	
after	 mastectomy	 by	 closure	 of	 the	 dead	 space:	 A	 multi-center,	
double-blind	 randomized	 controlled	 trial	 (SAM-Ttrial).	 Ann	 Surg	
Oncol.	 2021;28(5):2599-608.	 doi:	 10.1245/s10434-020-09225-8,	
PMID	33078318

18.	 Ohlinger	 R,	 Rutkowski	 R,	 Kohlmann	 T,	 Paepke	 S,	 Alwafai	 Z,	
Flieger	 C,	 et al.	 Impact	 of	 the	 lysine-urethane	 adhesive	 TissuGlu®	
on	 postoperative	 complications	 and	 interventions	 after	 drain-free	
mastectomy.	Anticancer	Res.	2020	May;40(5):2801-12.	doi:	10.21873/
anticanres.14253,	PMID:	32366427

19.	 van	Bastelaar	J,	Theunissen	LL,	Snoeijs	MG,	Beets	GL,	Vissers	YL.	
Flap	 fixation	 using	 tissue	 glue	 or	 sutures	 appears	 to	 reduce	
seroma	 aspiration	 after	 mastectomy	 for	 breast	 cancer.	 Clin	 Breast	
Cancer.	 2017	 Jul;17(4):316-21.	 doi:	 10.1016/j.clbc.2017.01.005,	
PMID:	28202253

20.	 Boeer	 B,	 Schneider	 J,	 Schoenfisch	 B,	 Röhm	 C,	 Paepke	 S,	
Oberlechner	 E,	 et al.	 Lysine-urethane-based	 tissue	 adhesion	 for	
mastectomy-an	approach	 to	 reducing	 the	 seroma	 rate?	Arch	Gynecol	
Obstet.	 2021	 Jan;303(1):181-8.	 doi:	 10.1007/s00404-020-05801-1,	
PMID:	33146769,	PMC7854407

21.	 Najeeb	 E,	 Rashid	 R,	 Zaffar	 S.	 Effect	 of	 flap	 fixation	 technique	 in	
modified	 radical	 mastectomy	 on	 incidence	 of	 postoperative	 seroma	
formation.	J	Coll	Phys	Surg	Pak.	2019;29(5):410-3.

22.	 Kumar	S,	Lal	B,	Misra	MC.	Post-mastectomy	seroma:	A	new	look	into	
the	etiology	of	an	old	problem.	J	R	Coll	Surg	Edinb.	1995;40(5):292-4.	
PMID	8523301

23.	 Akinci	M,	Cetin	B,	Aslan	S,	Kulacoglu	H.	 Factors	 affecting	 seroma	
formation	after	mastectomy	with	full	axillary	dissection.	Acta	Chir	Belg.	
2009	 Jul-Aug;109(4):481-3.	 doi:	 10.1080/00015458.2009.11680464,	
PMID:	19803259

24.	 Garzali	 IU,	 El-Yakub	 AI.	 Factors	 affecting	 seroma	 formation	 after	
mastectomy	among	West	African	patients:	A	single	center	experience	
in	North	West	Nigeria.	 PAMJ	Clin	Med.	 2020;3:174.	 doi:	 10.11604/
pamj-cm.2020.3.174.24567

25.	 Lumachi	F,	Brandes	AA,	Burelli	P,	Basso	SM,	Iacobone	M,	Ermani	M.	
Seroma	prevention	following	axillary	dissection	in	patients	with	breast	
cancer	by	using	ultrasound	scissors:	A	prospective	clinical	study.	Eur	
J	 Surg	 Oncol.	 2004;30(5):526-30.	 doi:	 10.1016/j.ejso.2004.03.003,	
PMID	15135481

26.	 Hoefer	RA	Jr.,	DuBois	JJ,	Ostrow	LB,	Silver	LF.	Wound	complications	
following	modified	 radical	mastectomy:	An	analysis	of	perioperative	
factors.	 J	Am	Osteopath	Assoc.	 1990;90(1):47-53.	 doi:	 10.1515/jom-
1990-900109,	PMID	2312369

27.	 Ten	Wolde	B,	 van	 den	Wildenberg	 FJ,	Keemers-Gels	ME,	 Polat	 F,	
Strobbe	 LJ.	 Quilting	 prevents	 seroma	 formation	 following	 breast	
cancer	surgery:	Closing	 the	dead	space	by	quilting	prevents	seroma	
following	 axillary	 lymph	 node	 dissection	 and	 mastectomy.	 Ann	
Surg	 Oncol.	 2014;21(3):802-7.	 doi:	 10.1245/s10434-013-3359-x,	
PMID	24217790


