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Abstract
Breast cancer is the second leading cause of death among women worldwide. Surgical treatment of breast cancer is breast 

conservative surgery (BCS) or modified radical mastectomy (MRM) with axillary lymph node dissection (ALND). The most frequent 
postoperative complication of MRM and ALND is seroma formation. The seroma formation especially its duration affects the 
postoperative adjuvant therapy as well as renders the patient prone for nosocomial infections. Many efforts have been put worldwide 
to reduce the chances and duration of seroma formation. The body mass index, use of electrocautery for dissection, early drain 
removal, low vacuum drains, obliteration of dead space, and delayed shoulder physiotherapy are most of the hypothesized method 
but consensus is still lacking and seroma continues to remain a risk to both the surgeon and patients. 

Introduction 
Seroma formation is the most recurrent postoperative 

difficulty perceived after MRM and ALND with an incidence of 3% 
to 85% [1]. It is the collection of fluid under in the axillary space 
or under the skin flaps. It has been hypothesized that surgical 
trauma to the soft tissue results in the exudates formation [2]. 
There is some role of increased fibrinolytic activity in serum 
and lymph too [3]. A breast cancer is a major burden for surgical 
departments and postoperative seroma formation being the 
commonest complication of breast surgery, results in associated 
morbidity, delayed drainage and adjuvant therapy [4]. In addition 
to infection, surgical intervention is a further cause of morbidity 
for cases of seroma [1,5]. The review of literature was done to 
analyze numerous factors resulting in seroma formation as well as 
affecting its duration. 

The technique of dissection of the tissue in breast cancer surgery 
is a foremost aspect that influences the incidence and volume of 
seroma formation. A prospective analysis of 385 patients was done 
by Gong Y (2010) and fellow and it was believed that techniques 
applied to minimize the leakage from dissected blood vessels and 
lymphatics along with obliteration of dead space may reduce the 
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incidence of seroma formation [6]. A retrospective analysis of 
the records of 359 consecutive patients done by Gonzalez EA., et 
al. showed that the patients undergoing MRM have a significant 
increased occurrence of seroma formation whereas who have 
undergone breast conservation surgery (BCS) have shown lesser 
chances (p=0.01). However, MRM and radical mastectomy showed 
inconclusive results [7]. In another trial done by Dalberg K., et al. 
(2004) including 247 patients of MRM had shown that removal or 
conservation of the pectoral fascia has no effect on the incidence 
of seroma [8]. A prospectively analyzed two cohorts by Kontos 
M., et al. (2008) were matched for postsurgical seroma volumes, 
complications and pain scores revealed that although the use of 
electrocautery for breast surgery reduces the blood loss but seen 
associated with increased wound complications. Porter KA., et 
al. (1998) also emphasized that use of electrocautery developed 
seroma (p=0.01) [9]. In another retrospective review of 252 breast 
cancer operations done by Woodworth PA and associates (2000), 
it was analyzed that postoperative seromas were more commonly 
seen in carcinoma breast cases with neoadjuvant chemotherapy. 
However immediate breast reconstruction following MRM was 
observed to decreases seroma formation when compared to a 
delayed procedure. Sentinal node biopsy was seen associated 
with less seroma formation but number of removed lymph nodes 
in ALND probably does not influence the formation of seroma in 
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The suction drains are used very commonly after ALND. The 
skin flap opposition to the chest wall and facilitation of wound 
healing can be achieved by negative pressure of the suction drain 
[28,29]. The closed suction drainage in postmastectomy patients 
also decreased the incidence of wound infection and necrosis. 
However, there was no significant difference observed between 
suction and closed drainage on the formation of seroma [30]. A 
prospective randomized study of 227 axillary dissections with the 
use of closed suction drainage to prevent seroma formation after 
lumpectomy was conducted by R G Somers., et al. (1992). It was 
found advantageous in decreasing the incidence and degree of 
seroma formation [31]. The use of multiple drains also have not 
shown any significant benefit on the amount or duration of seroma 
formation [32]. Early discharge from the hospital with the drain 
in situ as well does not appear to be linked with any inconvenient 
events and the patient acceptance of early discharge with drains 
in situ remains excellent. However, some reports have expressed 
mixed results and no convincing evidence to reduction in seroma 
rate but discharge within a day of surgery has been laden with a 
higher rate of seroma formation [33]. It is frequent practice to take 
away drains when drainage reduces to a minimal volume (20-50 
mL) in the preceding 24 hours to avoid or decrease the chances of 
seroma formation. After 48 hours of surgery, as much as 74% of 
the total volume of seroma is supposed to be drained, drains may 
be securely removed if the total drainage during the first 3 days 
is less than 250 mL [34]. Somers., et al. studied 108 patients and 
found that drains were removed on first postoperative day not 
considering the volume of the drainage, no significant difference 
was observed with respect to drainage volume at the time of drain 
removal, subsequent mean number of aspirations, and time to 

analysis done by Purushotham AD., et al. (2005) on 298 patients 
of carcinoma breast [10]. An analysis of 60 patients with locally 
advanced breast cancer (T2 or T3) admitted for MRM with ALND 
was done by Manouras A and fellows (2008), and improved results 
were reported with use of a vessel sealing system in the form of 
decreased drainage duration and hospital stay but not the cost of 
surgery [11,12].

In olden times, Halstead suggested obliteration of the dead 
space to facilitate wound healing by creating a short superior flap 
and suturing it with interrupted silk to the fascia below the first 
rib and skin grafting the remaining part of the defect. Almond LM 
and fellows (2010) also emphasized the anchroching of flap after 
surgery helps in early discharge [13]. A significant decrease was 
reported in the occurrence of post mastectomy seromas when flap 
tacking was carried out by Chilson and associates (1992). Whereas 
Coveney and fellows (1993) sutured the skin flaps to underlying 
muscle and experienced a lower incidence of seroma formation 
[14,15]. In another effort to reduce seroma formation, mechanical 
pressure with a pressure garment was applied but does not reduce 
postoperative drainage [16,17]. Axillary aponeurosis used by 
Classe JM., et al. (2002) as substitute to closed suction drain was 
also seen associated with early discharge of the patient [18].

The fibrinolytic inhibitor was also used based on the hypothesis 
that serum and lymph fibrionlytic activity have role in fluid 
accumulation of seroma. However, no significant difference in the 
incidence of seroma formation was noticed with the use of fibrin 
glue. On the otherhand Vaxmanand and fellows demonstrated 
that seroma formation was increased with the use of fibrin [19]. 
The tetracycline sclerotherapy was also used in the prevention of 
seroma formation after mastectomy and a significant reduction 
in the volume of seroma formation was noted within 48 hrs of 
its application. But results of randomized clinical trials showed 
that tetracycline sclerotherapy was associated with severe 
postoperative pain and no significant reduction in seroma 
formation was seen [20]. The erythromycin was also used but 
no significant benefit was observed [21]. Somatostatin receptor 
octreotide also showed no advantage over other methods in 
axillary lymph node dissection [22].

The work was done by Browse DJ., et al. (1996) on sixty-seven 
patients undergoing level three axillary node clearances for the 
benefit of collar and cuff shoulder immobilization in reducing 
the incidence of axillary seroma formation. The results showed 
daily drainage volume was decreased insignificantly more 

rapidly in patients with immobilized shoulders (31% vs 43%, 
P>0.05) [23]. It was considered that early shoulder mobilization 
led to increased seroma formation and a systematic review of 12 
randomized controlled trials (RCTs) of which six were included in 
a meta-analysis had supported this hypothesis [24]. Another study 
done also showed that, late shoulder movement reduces seroma 
formation (p=0.00001) but without any affect on drainage volume 
or hospital stay. Conversely, a number of RCTs have demonstrated 
no difference in seroma formation between early (within 1-2 days 
postoperatively) or late (by 5-7 days postoperatively) shoulder 
movement [25]. Rodier., et al. and van der Horst., et al. also found 
no significant difference in seroma formation following early or 
delayed physiotherapy. Thus seroma formation may be reduced by 
delayed physiotherapy at the cost of mild shoulder dysfunction but 
without long term limitation of movement [26,27].
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Association of patient and tumor characteristics to postoperative 
seroma formation was attempted to analyze in number of studies. 
Body weight and body mass index were found to be associated with 
increased seroma formation, whereas no definitive connection has 
been found between seroma formation and hormone receptor 
status, axillary nodal status, lymph node positivity or disease stage 
and grade [1,44-46]. Likewise no association of seroma formation 
was seen associated with tumor size and location, histological 
type, site of the disease and specimen weight as well [46,47].

resolution of seromas. Parikh., et al. randomized 100 patients who 
underwent mastectomy with ALND to drain removal at either 3 
or 6 days postoperatively. More seroma fluid was seen collected 
in the patients with drain left for longer time [31,35]. Inwang., et 
al. carried out studied on 84 patients comparing drain removal on 
day 5 to drain removal when drainage was less than 20 mL over 2 
consecutive days. No significant difference was found in the mean 
number of aspirations required and wound complications. Yii., et 
al. also found no significant difference in drainage at 48 hours and 
no significant difference in seroma frequency were observed. Liu 
and McFadden removed drains at 23 hours postoperatively, only 
a 2% seroma rate was observed [36-38]. On comparing drainage 
versus no drainage, short duration closed suction drainage 
appeared advantageous for decreasing the incidence and degree 
of seroma formation [31]. Zavotsky., et al. mentioned that axillary 
node dissection can be managed with or without a drain but with 
need of multiple aspirations (50%) compared to that in the drain 
group (8.3%) [39]. Furthermore Bonnema., et al. compared high 
versus low vacuum drainage, in 141 patients and found that high 
vacuum drains had a higher incidence of vacuum loss but a lower 
incidence of leakage around the drain. Thus, no strong evidence 
is available to recommend high or low pressure suction to reduce 
seroma formation [40]. In contrast, van Heurn and fellow and 
Chintamani., et al. found that the mean volume of fluid drained was 
significantly lower from a low vacuum system, which lead to early 
drain removal [41-43]. 

Conclusion

Seroma formation is the most often seen early complication 
of breast surgery with axillary lymph node dissection, can delay 
patient recovery and cause discomfort. Except body weight and 
body mass index, patient and other factors associated with tumors 
have no significant effect on seroma formation. The closure 
of the dead space may reduce seroma rate. Sclerotherapy and 
mechanical pressure do not reduce seroma drainage and use of 

fibrin glue remains controversial. Delaying shoulder physiotherapy 
also reduces drainage. Literature favors the use of drains, but the 
number of drain tubes does not reduce the formation of seroma. On 
the other hand, low vacuum drains in the axilla reduce the seroma 
formation resulting in earlier drain removal and earlier discharge. 
Seroma formation can be safely measured on an outpatient basis by 
multiple percutaneous aspirations.

1. Kumar S., et al. “Post-mastectomy seroma: a new look into the 
aetiology of an old problem”. J R Coll SurgEdinb 40.5 (1995): 
292-294.

2. Watt-Boolsen S., et al. “A study of the nature and origin of se-
roma after mastectomy”. Danish medical bulletin 36.5 (1989): 
487-489.

3. Bonnema J., et al. “The composition of serous fluid after ax-
illary dissection”. European Journal of Surgery 165.1 (1999): 
9-3.

4. Jemal A., et al. “Cancer statistics,”. CA: A Cancer Journal for Cli-
nicians 58.2 (2008): 71-96.

5. Stanczyk M., et al. “Surgical resection for persistent seroma, 
following modified radical mastectomy”. World Journal of Sur-
gical Oncology 5 (2007):104.

6. Gong Y., et al. “Prevention of seroma formation after mastec-
tomy and axillary dissection by lymph vessel ligation and dead 
space closure: a randomized trial”. The American Journal of 
Surgery 200.3 (2010): 352-356.

7. Say CC and Donegan W. “A biostatistical evaluation of compli-
cations from mastectomy”. Surg Gynecol Obstet 138.3 (1974): 
370-376.

8. Dalberg K., et al. “A randomised study of axillary drainage and 
pectoral fascia preservation after mastectomy for breast can-
cer”. European Journal of Surgical Oncology 30.6 (2004): 602-
609.

9. Kontos M., et al. “Effect of harmonic scalpel on seroma forma-
tion following surgery for breast cancer: a prospective ran-
domized study”. Journal of BUON 13.2 (2008): 223-230.

10. Purushotham AD., et al. “Morbidity after sentinel lymph node 
biopsy in primary breast cancer: results from a randomized 
controlled trial”. Journal of Clinical Oncology 23.19 (2005): 
4312-4321.

Citation: Amrit Pal Singh Rana and Manjit Kaur Rana. “Seroma Formation and Breast Cancer Surgery: A Review of Literature". Acta Scientific Cancer 
Biology 3.6 (2019): 16-20.

https://www.ncbi.nlm.nih.gov/pubmed/8523301
https://www.ncbi.nlm.nih.gov/pubmed/8523301
https://www.ncbi.nlm.nih.gov/pubmed/8523301
file:///C:/Users/Sneha/OneDrive%20-%20Acta%20Scientific/Acta%20Scientific/Pdf%20Data/ASCB/ASCB-19-LRW-046/A%20study%20of%20the%20nature%20and%20origin%20of%20seroma%20after%20mastectomy
file:///C:/Users/Sneha/OneDrive%20-%20Acta%20Scientific/Acta%20Scientific/Pdf%20Data/ASCB/ASCB-19-LRW-046/A%20study%20of%20the%20nature%20and%20origin%20of%20seroma%20after%20mastectomy
file:///C:/Users/Sneha/OneDrive%20-%20Acta%20Scientific/Acta%20Scientific/Pdf%20Data/ASCB/ASCB-19-LRW-046/A%20study%20of%20the%20nature%20and%20origin%20of%20seroma%20after%20mastectomy
https://www.ncbi.nlm.nih.gov/pubmed/10069628
https://www.ncbi.nlm.nih.gov/pubmed/10069628
https://www.ncbi.nlm.nih.gov/pubmed/10069628
https://www.ncbi.nlm.nih.gov/pubmed/18287387
https://www.ncbi.nlm.nih.gov/pubmed/18287387
https://www.ncbi.nlm.nih.gov/pubmed/17888182
https://www.ncbi.nlm.nih.gov/pubmed/17888182
https://www.ncbi.nlm.nih.gov/pubmed/17888182
https://www.ncbi.nlm.nih.gov/pubmed/20409509
https://www.ncbi.nlm.nih.gov/pubmed/20409509
https://www.ncbi.nlm.nih.gov/pubmed/20409509
https://www.ncbi.nlm.nih.gov/pubmed/20409509
https://www.ncbi.nlm.nih.gov/pubmed/4811322
https://www.ncbi.nlm.nih.gov/pubmed/4811322
https://www.ncbi.nlm.nih.gov/pubmed/4811322
https://www.ncbi.nlm.nih.gov/pubmed/15256232
https://www.ncbi.nlm.nih.gov/pubmed/15256232
https://www.ncbi.nlm.nih.gov/pubmed/15256232
https://www.ncbi.nlm.nih.gov/pubmed/15256232
https://www.ncbi.nlm.nih.gov/pubmed/18555469
https://www.ncbi.nlm.nih.gov/pubmed/18555469
https://www.ncbi.nlm.nih.gov/pubmed/18555469
https://www.ncbi.nlm.nih.gov/pubmed/15994144
https://www.ncbi.nlm.nih.gov/pubmed/15994144
https://www.ncbi.nlm.nih.gov/pubmed/15994144
https://www.ncbi.nlm.nih.gov/pubmed/15994144


Seroma Formation and Breast Cancer Surgery: A Review of Literature

19

11. Manouras A., et al. “Modified radical mastectomy with axillary 
dissection using the electrothermal bipolar vessel sealing sys-
tem”. Arch Surgery 143.6 (2008): 575-580. 

12. Magri K., et al. “Cost effectiveness of Ligasure Precise versus 
surgical clips during axillary nodal dissection for breast can-
cer”. Journal de Gynécologie Obstétrique et Biologie de la Repro-
duction 35.4 (2006): 341-347.

13. Almond LM., et al. “Flap anchoring following primary breast 
cancer surgery facilitates early hospital discharge and reduc-
es costs”. Breast Care 5.2 (2010): 97-101.

14. Chilson TR., et al. “Seroma prevention after modified radical 
mastectomy”. The American Journal of Surgery 58.12 (1992): 
750-754.

15. Coveney EC., et al. “Effect of closing dead space on seroma 
formation after mastectomy: a prospective randomized clini-
cal trial”. European Journal of Surgical Oncology 19.2 (1993): 
143-146.

16. Chen CY., et al. “The effect of a pressure garment on post-
surgical drainage and seroma formation in breast cancer pa-
tients”. Singapore Medical Journal 39.9 (1998): 412-415. 

17. O’Hea BJ., et al. “External compression dressing versus stan-
dard dressing after axillary lymphadenectomy”. The American 
Journal of Surgery 177.6 (1999): 450-453. 

18. Classe JM., et al. “Axillary padding as an alternative to closed 
suction drain for ambulatory axillary lymphadenectomy: a 
prospective cohort of 207 patients with early breast cancer”. 
Arch Surgery 137.2 (2002): 169-172.

19. Johnson L., et al. “Influence of fibrin glue on seroma formation 
after breast surgery”. The American Journal of Surgery 189.3 
(2005): 319-323. 

20. Rice DC., et al. “Intraoperative topical tetracycline sclerother-
apy following mastectomy: a prospective, randomized trial”. 
Journal of Surgical Oncology 73.4 (2000): 224-227.

21. Ali-Khan AS., et al. “Erythromycin sclerotherapy in the man-
agement of seroma”. Journal of Plastic, Reconstructive & Aes-
thetic Surgery 62.3 (2009): e55–e58. 

22. Carcoforo P., et al. “Octreotide in the treatment of lymphor-
rhea after axillary node dissection: a prospective randomized 
controlled trial”. Journal of the American College of Surgeons 
196.3 (2003): 365-369. 

23. Somers RG., et al. “The use of closed suction drainage after 
lumpectomy and axillary node dissection for breast cancer. A 
prospective randomized trial”. Annals of Surgery 215.2 (1992): 
146-149. 

24. Dawson I., et al. “Effect of shoulder immobilization on wound 
seroma and shoulder dysfunction following modified radical 
mastectomy: a randomized prospective clinical trial”. British 
Journal of Surgery 76.3 (1989): 311-312. 

25. Petrek JA., et al. “Axillary lymphadenectomy. A prospective, 
randomized trial of 13 factors influencing drainage, includ-
ing early or delayed arm mobilization”. The Archives of Surgery 
125.3 (1990): 378-382. 

26. Rodier JF., et al. “Influence of the timing of physiotherapy upon 
the lymphatic complications of axillary dissection for breast 
cancer”. International Surgery Journal 72.3 (1987): 166-169.

27. Van der Horst CM., et al. “Shoulder function following early 
mobilization of the shoulder after mastectomy and axillary 
dissection”. The Netherlands journal of surgery 37.4 (1985): 
105-108.

28. Gupta R., et al. “A comparison of 5-day and 8-day drainage fol-
lowing mastectomy and axillary clearance”. European Journal 
of Surgical Oncology 27.1 (2001): 26-30. 

29. Divino CM., et al. “Drains prevent seromas following lumpec-
tomy with axillary dissection”. The Breast Journal 6.1 (2000): 
31-33.

30. Whitfield PC and Rainsbury RM. “Suction versus siphon drain-
age after axillary surgery for breast cncer: a prospective ran-
domized trial”. British Journal of Surgery 81 (1994): 547.

31. Somers RG., et al. “The use of closed suction drainage after 
lumpectomy and axillary node dissection for breast cancer. A 
prospective randomized trial”. Annals of Surgery 215.2 (1992): 
146-149.

32. Terrell GS and Singer JA. “Axillary versus combined axillary 
and pectoral drainage after modified radical mastectomy”. Sur-
gery, Gynecology, and Obstetrics 175.5 (1992): 437-440.

33. Bonnema J., et al. “Medical and psychosocial effects of early 
discharge after surgery for breast cancer: randomised trial”. 
BMJ 316 (1998): 1267-1271.

Citation: Amrit Pal Singh Rana and Manjit Kaur Rana. “Seroma Formation and Breast Cancer Surgery: A Review of Literature". Acta Scientific Cancer 
Biology 3.6 (2019): 16-20.

https://www.ncbi.nlm.nih.gov/pubmed/18559751
https://www.ncbi.nlm.nih.gov/pubmed/18559751
https://www.ncbi.nlm.nih.gov/pubmed/18559751
https://www.ncbi.nlm.nih.gov/pubmed/16940903
https://www.ncbi.nlm.nih.gov/pubmed/16940903
https://www.ncbi.nlm.nih.gov/pubmed/16940903
https://www.ncbi.nlm.nih.gov/pubmed/16940903
https://www.ncbi.nlm.nih.gov/pubmed/20847821
https://www.ncbi.nlm.nih.gov/pubmed/20847821
https://www.ncbi.nlm.nih.gov/pubmed/20847821
https://www.ncbi.nlm.nih.gov/pubmed/1456600
https://www.ncbi.nlm.nih.gov/pubmed/1456600
https://www.ncbi.nlm.nih.gov/pubmed/1456600
https://www.ncbi.nlm.nih.gov/pubmed/8491318
https://www.ncbi.nlm.nih.gov/pubmed/8491318
https://www.ncbi.nlm.nih.gov/pubmed/8491318
https://www.ncbi.nlm.nih.gov/pubmed/8491318
https://www.ncbi.nlm.nih.gov/pubmed/9885721
https://www.ncbi.nlm.nih.gov/pubmed/9885721
https://www.ncbi.nlm.nih.gov/pubmed/9885721
https://www.ncbi.nlm.nih.gov/pubmed/10414691
https://www.ncbi.nlm.nih.gov/pubmed/10414691
https://www.ncbi.nlm.nih.gov/pubmed/10414691
https://www.ncbi.nlm.nih.gov/pubmed/11822954
https://www.ncbi.nlm.nih.gov/pubmed/11822954
https://www.ncbi.nlm.nih.gov/pubmed/11822954
https://www.ncbi.nlm.nih.gov/pubmed/11822954
https://www.ncbi.nlm.nih.gov/pubmed/15792759
https://www.ncbi.nlm.nih.gov/pubmed/15792759
https://www.ncbi.nlm.nih.gov/pubmed/15792759
https://www.ncbi.nlm.nih.gov/pubmed/10797336
https://www.ncbi.nlm.nih.gov/pubmed/10797336
https://www.ncbi.nlm.nih.gov/pubmed/10797336
file:///C:/Users/Sneha/OneDrive%20-%20Acta%20Scientific/Acta%20Scientific/Pdf%20Data/ASCB/ASCB-19-LRW-046/Erythromycin%20sclerotherapy%20in%20the%20management%20of%20seroma
file:///C:/Users/Sneha/OneDrive%20-%20Acta%20Scientific/Acta%20Scientific/Pdf%20Data/ASCB/ASCB-19-LRW-046/Erythromycin%20sclerotherapy%20in%20the%20management%20of%20seroma
file:///C:/Users/Sneha/OneDrive%20-%20Acta%20Scientific/Acta%20Scientific/Pdf%20Data/ASCB/ASCB-19-LRW-046/Erythromycin%20sclerotherapy%20in%20the%20management%20of%20seroma
https://www.ncbi.nlm.nih.gov/pubmed/12648685
https://www.ncbi.nlm.nih.gov/pubmed/12648685
https://www.ncbi.nlm.nih.gov/pubmed/12648685
https://www.ncbi.nlm.nih.gov/pubmed/12648685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pubmed/2655815
https://www.ncbi.nlm.nih.gov/pubmed/2655815
https://www.ncbi.nlm.nih.gov/pubmed/2655815
https://www.ncbi.nlm.nih.gov/pubmed/2655815
https://www.ncbi.nlm.nih.gov/pubmed/2407228
https://www.ncbi.nlm.nih.gov/pubmed/2407228
https://www.ncbi.nlm.nih.gov/pubmed/2407228
https://www.ncbi.nlm.nih.gov/pubmed/2407228
https://www.ncbi.nlm.nih.gov/pubmed/3679735
https://www.ncbi.nlm.nih.gov/pubmed/3679735
https://www.ncbi.nlm.nih.gov/pubmed/3679735
https://www.ncbi.nlm.nih.gov/pubmed/3900809
https://www.ncbi.nlm.nih.gov/pubmed/3900809
https://www.ncbi.nlm.nih.gov/pubmed/3900809
https://www.ncbi.nlm.nih.gov/pubmed/3900809
https://www.ncbi.nlm.nih.gov/pubmed/11237488
https://www.ncbi.nlm.nih.gov/pubmed/11237488
https://www.ncbi.nlm.nih.gov/pubmed/11237488
https://www.ncbi.nlm.nih.gov/pubmed/11348332
https://www.ncbi.nlm.nih.gov/pubmed/11348332
https://www.ncbi.nlm.nih.gov/pubmed/11348332
https://onlinelibrary.wiley.com/doi/abs/10.1002/bjs.1800810420
https://onlinelibrary.wiley.com/doi/abs/10.1002/bjs.1800810420
https://onlinelibrary.wiley.com/doi/abs/10.1002/bjs.1800810420
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242402/
https://www.ncbi.nlm.nih.gov/pubmed/1440172
https://www.ncbi.nlm.nih.gov/pubmed/1440172
https://www.ncbi.nlm.nih.gov/pubmed/1440172
https://www.ncbi.nlm.nih.gov/pubmed/9554895
https://www.ncbi.nlm.nih.gov/pubmed/9554895
https://www.ncbi.nlm.nih.gov/pubmed/9554895


Seroma Formation and Breast Cancer Surgery: A Review of Literature

20

Volume 3 Issue 6 June 2019
© All rights are reserved by Amrit Pal Singh Rana and 
Manjit Kaur Rana.

34. Kopelman D., et al. “Postoperative suction drainage of the ax-
illa: for how long? Prospective randomised trial”. European 
Journal of Surgery 165.2 (1999): 117-120. 

35. Parikh HK., et al. “Early drain removal following modified 
radical mastectomy: a randomized trial”. Journal of Surgical 
Oncology 51.4 (1992): 266-269.

36. Inwang R., et al. “A controlled trial of short-term versus stan-
dard axillary drainage after axillary clearance and iridium 
implant treatment of early breast cancer”. Annals of the Royal 
College of Surgeons of England 73.5 (1991): 326-328. 

37. Yii M., et al. “Early removal of drains and discharge of breast 
cancer surgery patients: a controlled prospective clinical 
trial”. Annals of the Royal College of Surgeons of England 77.5 
(1995): 377-379. 

38. Liu CD and McFadden DW. “Overnight closed suction drainage 
after axillary lymphadenectomy for breast cancer”. The Ameri-
can Surgeon 63.10 (1997): 868-870. 

39. Zavotsky J., et al. “Evaluation of axillary lymphadenectomy 
without axillary drainage for patients undergoing breast-
conserving therapy”. Annals of Surgical Oncology 5.3 (1998): 
227-231.

40. Bonnema J., et al. “A prospective randomized trial of high ver-
sus low vacuum drainage after axillary dissection for breast 
cancer”. The American Journal of Surgery 173.2 (1997): 76-79.

41. Britton BJ., et al. “A comparison between disposable and non-
disposable suction drainage units: a report of a controlled 
trial”. British Journal of Surgery 66.4 (1979): 279-280. 

42. Van Heurn LW and Brink PR. “Prospective randomized trial of 
high versus low vacuum drainage after axillary lymphadenec-
tomy”. British Journal of Surgery 82.7 (1995): 931-932. 

43. Chintamani., et al. “Half versus full vacuum suction drainage 
after modified radical mastectomy for breast cancer—a pro-
spective randomized clinical trial”. BMC Cancer 5 (2005): 11.

44. Kuroi K., et al. “Evidence-based risk factors for seroma forma-
tion in breast surgery”. Japanese Journal of Clinical Oncology 
36.4 (2006): 197-206. 

45. Segura-Castillo JL., et al. “Reduction of lymphatic drainage 
posterior to modified radical mastectomy with the application 
of fibrin glue”. Circulation 5 (2005): 345-350.

46. Antonio M., et al. “Does LigaSure (TM) reduce fluid drainage in 
axillary dissection? A randomised prospective clinical trial”. E 
cancer medical science 1 (2007): 61. 

47. Chilson TR., et al. “Seroma prevention after modified radical 
mastectomy”. The American Journal of Surgery 58.12 (1992): 
750-754.

Citation: Amrit Pal Singh Rana and Manjit Kaur Rana. “Seroma Formation and Breast Cancer Surgery: A Review of Literature". Acta Scientific Cancer 
Biology 3.6 (2019): 16-20.

https://www.ncbi.nlm.nih.gov/pubmed/10192568
https://www.ncbi.nlm.nih.gov/pubmed/10192568
https://www.ncbi.nlm.nih.gov/pubmed/10192568
https://www.ncbi.nlm.nih.gov/pubmed/1434659
https://www.ncbi.nlm.nih.gov/pubmed/1434659
https://www.ncbi.nlm.nih.gov/pubmed/1434659
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2499493/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2499493/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2499493/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2499493/
https://www.ncbi.nlm.nih.gov/pubmed/7486767
https://www.ncbi.nlm.nih.gov/pubmed/7486767
https://www.ncbi.nlm.nih.gov/pubmed/7486767
https://www.ncbi.nlm.nih.gov/pubmed/7486767
https://www.ncbi.nlm.nih.gov/pubmed/9322660
https://www.ncbi.nlm.nih.gov/pubmed/9322660
https://www.ncbi.nlm.nih.gov/pubmed/9322660
https://www.ncbi.nlm.nih.gov/pubmed/9607623
https://www.ncbi.nlm.nih.gov/pubmed/9607623
https://www.ncbi.nlm.nih.gov/pubmed/9607623
https://www.ncbi.nlm.nih.gov/pubmed/9607623
https://www.americanjournalofsurgery.com/article/S0002-9610(96)00416-3/fulltext
https://www.americanjournalofsurgery.com/article/S0002-9610(96)00416-3/fulltext
https://www.americanjournalofsurgery.com/article/S0002-9610(96)00416-3/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/378315
https://www.ncbi.nlm.nih.gov/pubmed/378315
https://www.ncbi.nlm.nih.gov/pubmed/378315
https://www.ncbi.nlm.nih.gov/pubmed/7648112
https://www.ncbi.nlm.nih.gov/pubmed/7648112
https://www.ncbi.nlm.nih.gov/pubmed/7648112
https://www.ncbi.nlm.nih.gov/pubmed/15676064
https://www.ncbi.nlm.nih.gov/pubmed/15676064
https://www.ncbi.nlm.nih.gov/pubmed/15676064
https://www.ncbi.nlm.nih.gov/pubmed/16684859
https://www.ncbi.nlm.nih.gov/pubmed/16684859
https://www.ncbi.nlm.nih.gov/pubmed/16684859
https://www.ncbi.nlm.nih.gov/pubmed/16336797
https://www.ncbi.nlm.nih.gov/pubmed/16336797
https://www.ncbi.nlm.nih.gov/pubmed/16336797
https://ecancer.org/journal/1/full/61-does-ligasure-tm-reduce-fluid-drainage-in-axillary-dissection-a-randomised-prospective-clinical-trial.php
https://ecancer.org/journal/1/full/61-does-ligasure-tm-reduce-fluid-drainage-in-axillary-dissection-a-randomised-prospective-clinical-trial.php
https://ecancer.org/journal/1/full/61-does-ligasure-tm-reduce-fluid-drainage-in-axillary-dissection-a-randomised-prospective-clinical-trial.php
https://www.ncbi.nlm.nih.gov/pubmed/1456600
https://www.ncbi.nlm.nih.gov/pubmed/1456600
https://www.ncbi.nlm.nih.gov/pubmed/1456600

	_GoBack

