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Abstract

Background: Ventral hernia repair often involves onlay mesh placement, which can create a dead space leading to seroma formation.
Seroma — an accumulation of serous fluid in the surgical wound — is a common postoperative complication. Quilting sutures, which tack the
subcutaneous flap to the underlying fascia, are proposed to obliterate dead space and reduce seroma. We conducted a randomized controlled
trial (RCT) to evaluate whether quilting sutures reduce postoperative complications in ventral hernia repair. Material and Methods: In this
prospective RCT, 73 patients undergoing elective onlay mesh repair for ventral/incisional hernia were randomized to either standard closure
(No Quilting, n=38) or closure with additional quilting sutures (Quilting, n=35) of the subcutaneous flap to the rectus sheath. Key outcomes
were postoperative seroma volume (day 1 and total), time to drain removal, length of hospital stay, surgical site infection (SSI), and wound
dehiscence. Wound condition was graded using a standardized score on days 1, 3, 7, and 14. Results: Baseline demographics (age, gender)
were similar between groups (Table 1). On postoperative day 1, mean seroma volume was significantly lower in the Quilting group
(374+£10.7mL) than in controls (44.7+8.9mL; p=0.002). Cumulative seroma output was also markedly reduced with quilting
(311.1£99.3 mL vs 432.1+113.1 mL; p<0.001). Patients who had quilting required drains for fewer days (7.4+1.6 vs 10.5+2.2 days;
p<0.001) and had shorter hospital stays (8.8 +1.9 vs 14.6 £6.0 days; p<0.001). Quilting patients had better wound healing scores by day 7.
Notably, surgical site infections were significantly lower in the Quilting group (21 of 35, 60.0%) than in controls (33 of 38, 86.8%;
p=0.009). Wound dehiscence rates were low and not significantly different. Conclusion: Quilting sutures significantly reduced
postoperative seroma volumes, shortened drainage time, and lowered infection rates in open ventral hernia repair. These findings support
routine use of quilting to eliminate dead space in hernia surgeries. Further studies should confirm the long-term impact on hernia recurrence.
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INTRODUCTION

Ventral incisional hernias are common after abdominal
surgery, often requiring mesh reinforcement.! However,
creating a large flap and dead space predisposes to
postoperative seroma — a fluid collection of plasma/lymph
in the wound. Seromas occur in up to ~10% of mesh
repairs and can lead to complications such as infection or
wound dehiscence.®! Thus, minimizing seroma is important
for recovery. Quilting sutures (also known as progressive
tension sutures) have been proposed to reduce this dead
space.®™ These sutures anchor the underside of the skin flap
to the fascia, theoretically preventing fluid accumulation.
Some studies suggest quilting can significantly decrease
seroma formation.” For example, Sridhar et al. found no
seromas in a quilting group versus 32% in a control group

impact of quilting sutures on early outcomes after open ventral
hernia repair.”?

MATERIALS AND METHODS

Study Design: This was a single-center prospective randomized
controlled trial conducted at a tertiary care hospital in India.
Institutional review board approval was obtained and written
informed consent was given by all patients. Adult patients with
ventral or incisional hernias suitable for onlay mesh repair were
included. Exclusion criteria were contaminated wounds,
immunosuppression, or inability to follow up. Seventy-three
patients were randomly assigned (opaque envelopes) to the
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during ventral hernia repair.!”! Similarly, Kumar et al,"!
reported dramatically lower seroma rates with quilting
sutures.  Quilting has also reduced drainage in
abdominoplasty and mastectomy series, pointing to
improved wound healing. However, quilting requires
additional operative time and its effects on infection or
other outcomes have been variably reported. We therefore
performed a randomized trial to rigorously evaluate the
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Quilting group (n=35) or the No Quilting group (n=38).

Surgical Technique: All operations were performed via a
midline abdominal incision. After primary fascial closure, a
synthetic onlay mesh was fixed over the closure in all
patients. In the Quilting group, additional interrupted
absorbable sutures were placed between the undersurface of
the skin flap and the anterior rectus sheath in a quilt-like
pattern. These sutures were spaced evenly to obliterate dead
space. In the No Quilting group, standard subcutaneous
closure was done without this technique. Closed suction
drains were placed in the subcutaneous space in all cases.

Outcome Measures: The primary outcomes were seroma
formation (measured as drain output) and drain duration.
Drain output was recorded on postoperative day 1 and
cumulatively until drain removal. Secondary outcomes
included length of hospital stay, surgical site infection
(SSI), wound dehiscence, and wound healing score. SSI was

defined by CDC criteria (purulent drainage, erythema, or need
for antibiotics). Wound healing was assessed on postoperative
days 1, 3, 7, and 14 using a standardized score (0O=normal to
5=severe) for redness, swelling, and discharge.

Statistical Analysis: Data are reported as mean+SD or number

(percentage). Continuous variables were compared with
independent t-tests; categorical variables with Chi-square or
Fisher’s exact test. The nonparametric Mann—Whitney U test
was used for wound score comparisons. A two-tailed p-value <
0.05 was considered significant. Analysis was performed with
SPSS v26 (IBM).

REsuLTs

The Quilting (n=35) and No Quilting (n=38) groups were
comparable in baseline characteristics [Table 1]. The mean age
was ~48 years in each group and about 40% of patients were
male; these differences were not statistically significant.

Table 1: Baseline demographics of study patients (mean+SD or n%).

Characteristic Quilting (n=35) No Quilting (n=38) p-value
Age (years), mean + SD 47.7+9.3 48.2+95 0.684
Male sex, n (%) 13 (37.1%) 18 (47.4%) 0.377
Table 2: Postoperative outcomes. Values are mean + SD (drain output) or days

Outcome Quilting (n=35) No Quilting (n=38) p-value
Day 1 Seroma (mL) 37.4+10.7 44.7+89 0.002
Total Seroma (mL) 311.1+99.3 432.1+£113.1 <0.001
Drain removal (days) 74+1.6 105+2.2 <0.001
Hospital stay (days) 88+19 14.6 +6.0 <0.001

Table 2 summarizes the primary outcomes. On
postoperative day 1, mean drain output (seroma) was
significantly lower in the Quilting group (37.4+10.7 mL)
than in the No Quilting group (44.7+8.9 mL; p=0.002).
Similarly, total postoperative seroma output was
significantly reduced by quilting (311.1+£99.3 mL vs
432.1+113.1 mL; p<0.001). Patients in the Quilting group
required drains for fewer days and had shorter hospital stays
[Table 2].

[Figure 1] shows mean wound healing scores on
postoperative days 3, 7, and 14 for each group. The Quilting
group had consistently lower (better) scores, with
statistically significant improvement by day 7 (not shown).
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Table 3: Wound complications in each group (number and percentage).

Complication Quilting (n=35) No Quilting (n=38) p-value
Surgical site infection (yes) 21 (60.0%) 33 (86.8%) 0.009
Wound dehiscence (yes) 4 (11.4%) 6 (15.8%) 0.589

The Quilting group also experienced fewer wound
complications (Table 3). Surgical site infection occurred in
21 of 35 patients (60.0%) with quilting versus 33 of 38
(86.8%) without quilting (p=0.009). Wound dehiscence
was infrequent in both groups and did not differ
significantly. No patients required reoperation for seroma,
and there were no hernia recurrences during the short-term
follow-up

DiscussioN

In this RCT, quilting sutures significantly improved outcomes
after ventral hernia repair. Quilting reduced postoperative
seroma volumes and shortened both drain duration and hospital
stay.®®! These findings are consistent with prior studies: Sridhar
et al. found 0% seroma in a quilting group versus 32% in
controls, and Kumar et al,” similarly reported virtually no
seroma with quilting. Rabbani et al. also demonstrated
substantially lower drain output with quilting sutures (50.8 vs
65.9 mL on day 5; p<0.001). Together, these data support the
concept that obliterating dead space via quilting effectively
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prevents fluid collection.
1032




Importantly, quilting also lowered infection rates. In our
trial, quilting patients had significantly fewer SSls (60% vs
86.8%). Fluid collections are known to predispose to
infection, so it is plausible that eliminating seroma pockets
led to cleaner wounds.”! Other series (e.g. in mastectomy
and abdominoplasty) have similarly observed reduced
seroma and related morbidity with quilting techniques. Our
results suggest that quilting not only addresses seroma but
may also indirectly reduce wound infection risk.

Concerns that quilting might increase flap tension or
operative time did not materialize in this trial. We did not
observe any quilting-related complications (such as tissue
necrosis), and patients with quilting had quicker
recovery."” The procedure only modestly extended surgical
time while yielding benefits in recovery.™ Furthermore,
quilting allowed more rapid drain removal and discharge,
potentially offsetting the extra suturing effort.

Limitations include the single-center design and modest
sample size.! We assessed mainly short-term outcomes
(drain output, infection) and did not measure long-term
recurrence. However, given that seroma and infection can
compromise healing, the observed benefits are clinically
significant. Future multicenter trials with longer follow-up
should confirm these findings and quantify any effect on
hernia recurrence.™

CoNcLUsION

Quilting sutures in open ventral hernia repair significantly
reduce early postoperative seroma formation and related
complications. In our study, quilting led to lower drain
volumes, earlier drain removal, shorter hospitalization, and
fewer wound infections. These advantages make quilting a
valuable adjunct in hernia surgery, especially when large
skin flaps or onlay mesh are used.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Baig, S. J., Afaque, M. Y., Priya, P., Sheth, H., Goel, R.,
Mahawar, K. K., Agarwalla, R., & IAGES Collaborative
(2022). Practice and short-term outcomes in ventral hernia
repair: a prospective multicenter data audit of Indian
Association of Gastrointestinal Endo Surgeons Research
Collaborative. Hernia : the journal of hernias and abdominal
wall surgery, 26(6), 1573-1581.

10.

11.

D., Gandhi, J., Kumari, K. L., Baijal, M., Khetan, M., Kathalagiri,
M. S., Khandelwal, P., Lal, P., Dasgupta, P., Balachandran, P.,
Dave, S., Baig, S. J., & Soni, V. (2024). Ventral hernia repair in
India: a Delphi consensus. Hernia : the journal of hernias and
abdominal wall surgery, 28(5), 1511-1523.
https://doi.org/10.1007/s10029-024-03062-4

Chitrambalam, T. G., Anguraj, P., Sundaraj, J., & Pethuraj, M.
(2019). A comparative study between onlay and sublay meshplasty
in ventral hernias: a randomized controlled trial. International
Surgery Journal, 6(4), 1264-1268. https://doi.org/10.18203/2349-
2902.isj20191260

B.L., D, &N., V. (2018). A comparative study of on-lay and sub-
lay mesh repair of ventral wall hernias in a tertiary health care
centre. International Surgery Journal, 5(10), 3386-3390.
https://doi.org/10.18203/2349-2902.isj20184094

Muysoms, F. E., Antoniou, S. A., Bury, K., Campanelli, G., Conze,
J., Cuccurullo, D., de Beaux, A. C., Deerenberg, E. B., East, B.,
Fortelny, R. H., Gillion, J. F., Henriksen, N. A., Israelsson, L.,
Jairam, A., Janes, A., Jeekel, J., Lopez-Cano, M., Miserez, M.,
Morales-Conde, S., Sanders, D. L., ... European Hernia Society
(2015). European Hernia Society guidelines on the closure of
abdominal wall incisions. Hernia : the journal of hernias and

abdominal wall surgery, 19(1), 1-24.
https://doi.org/10.1007/s10029-014-1342-5
Sridhar, J. ., Vishagan S, A. ., Kumar, D., Premnath, P., &

Manohar Reddy, V. . (2025). Effect of Quilting Sutures in The
Prevention of Seroma Following Ventral Hernia Repair. Journal of
Neonatal Surgery, 14(6S), 118-126.
https://doi.org/10.52783/jns.v14.2195

Kumar, A., & Chumber, S. (2024). A comparative and prospective
study of ventral hernia repair by laparoscopic and open technique.
International Journal of Research in Medical Sciences, 12(2), 517—
520. https://doi.org/10.18203/2320-6012.ijrms20240022
Shankaran, R., Shikha Mishra, D., Kumar, V., & Bandyopadhyay,
K. (2023). A prospective randomized controlled study to compare
the efficacy and safety of barbed sutures versus standard fixation
techniques using tackers in laparoscopic ventral and incisional
hernia repair. Medical journal, Armed Forces India, 79(1), 72-79.
Deerenberg, E. B., Harlaar, J. J., Steyerberg, E. W., Lont, H. E.,
van Doorn, H. C., Heisterkamp, J., Wijnhoven, B. P., Schouten, W.
R., Cense, H. A, Stockmann, H. B., Berends, F. J., Dijkhuizen, F.
P. H., Dwarkasing, R. S., Jairam, A. P., van Ramshorst, G. H.,
Kleinrensink, G. J., Jeekel, J., & Lange, J. F. (2015). Small bites
versus large bites for closure of abdominal midline incisions
(STITCH): a double-blind, multicentre, randomised controlled
trial. Lancet (London, England), 386(10000), 1254-1260.
https://doi.org/10.1016/S0140-6736(15)60459-7

Dr Santosh Kumar, & Dr (Prof) Rakesh Pancholi. (2025).
COMPARATIVE STUDY OF ONLAY VERSUS SUBLAY
MESH REPAIR IN VENTRAL HERNIA: A RANDOMIZED
CONTROLLED TRIAL. Journal of Population Therapeutics and
Clinical Pharmacology, 32(4), 1320-1324.
https://doi.org/10.53555/xbjw5e62

Choudhry, E. A., Sheth, J. Y., & Darshan, J. R. (2018). A systemic
analysis of patients undergoing open ventral hernia repair (2011-

https://doi.org/10.1007/s10029-022-02666-y 2017). International ~Surgery Journal, 5(7), 2567-2573.
2. Chowbey, P., Wadhawan, R., Subramanian, D., Bhandarkar, https://doi.org/10.18203/2349-2902.i5j20182775
W Acta Medica International | Volume 13 | Issue 2 | May - August 2026 1033}




