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Abstract:

Saline irrigation using isotonic 0.9% sodium chloride solution is widely practiced in surgical
wound management due to its safety, availability, and physiological compatibility with body
tissues. Its primary role is mechanical cleansing through removal of debris, necrotic tissue,
and reduction of microbial burden while maintaining a moist environment that supports wound
healing. Despite its routine use across surgical specialties, including obstetrics and
gynecology, the clinical effectiveness of saline irrigation—particularly in reducing surgical site
infections—remains controversial. Evidence from randomized controlled trials and systematic
reviews has yielded inconsistent results, especially in cesarean sections, where benefits
appear limited to reduction of seroma and hematoma rather than definitive infection
prevention. This review summarizes the physiological rationale, mechanisms of action,
surgical applications, and current evidence regarding the use of saline irrigation, with a special
focus on obstetric and gynecologic practice.
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Introduction:

Normal saline (0.9% sodium chloride) is the most used solution for wound irrigations due to its safety (1).
Irrigation's aim is to clean wounds whereas minimizing trauma to wound bed and risk of introducing bacteria into
wound bed (2).

Saline irrigation refers to the controlled flushing of wounds or body cavities with a sterile 0.9% sodium chloride
solution. It is a cornerstone of wound management, serving three primary purposes: Removal of debris, foreign
particles, and necrotic tissue. Reduction of microbial load and biofilm disruption. Moist Environment Maintenance to
Facilitation of cellular migration and tissue repair (3).

The primary physiological rationale for using saline solution in wound irrigation is that it is the most suitable and
preferred solution due to its isotonic and non-toxic properties (3).

Saline solution (0.9% sodium chloride) is isotonic, meaning it has the same osmotic pressure as the body's fluids. This
is important because it does not cause damage to the wound tissue by drawing water in or out of the cells (3).

Saline solution is non-toxic to wound tissues, unlike some other potential cleansing agents. It does not interfere with
the normal wound healing process (3).

The composition of saline solution is like the body's own fluids, making it well-tolerated and less likely to disrupt the
delicate wound environment (3).

Saline solutions are readily available, inexpensive, and easy to use, making it a practical choice for wound irrigation.
In contrast, using other solutions such as sterile water, which is hypotonic, can potentially damage wound tissues by
causing cell lysis (3).
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Physiological Rationale for Use in Wound Care
Isotonic Compatibility

The use of isotonic saline solution is considered the most appropriate and preferred choice for wound irrigation due
to its physiological compatibility and safety for the wound healing process (3).

Mechanical Cleansing Action

Multiple methods of irrigation delivery have been described using a variety of equipment. A 35 to 50mL piston syringe
with an eye irrigation cup attached to the end may be used to irrigate and reduce splashing back of irrigation fluid. A
35mL syringe with a 19G catheter placed on its end generates the pressure necessary to remove debris and reduce
bacterial burden in the wound (3).

Other tricks of the trade include placing a liter of isotonic fluid in a pressure bag on an IV pole and attaching an 18-
gauge catheter to the end which can provide a continuous stream of irrigation fluid under similar pressure (3).

You may also use an 18-gauge needle, puncture 3 or 4 holes in the cap of a bottle of irrigation, and this will create the
pressure needed by squeezing the bottle for short increments. Manufacturers have now created devices that replace
the cap of the irrigation bottle that acts similarly (3).

The periphery of the wound should be cleansed beginning at the wound and then moving out in concentric circles.
Absorbent pads should be placed under the patient to minimize fluid run-off to the floor and exam bed. The operator
should make use of personal protective equipment including eye/face shields, gowns, and gloves to minimize exposure
risk to bloodborne pathogens (3).

The upper limit of pressure where injury to tissues may occur is 70 PSI. Studies have used 250mL of irrigation fluid
per Scm of wound length or approximately SOmL per centimeter of wound length (4).

Antimicrobial and Anti-Biofilm Effects

NaCl dissociates into Na™ and Cl ions; CI~ disrupts bacterial cell membranes and inhibits pathogen proliferation (e.g.,
Staphylococcus aureus, Pseudomonas aeruginosa). Physical flushing reduces biofilm biomass, enhancing antibiotic
penetration (5).

Promotion of Healing Mechanisms

Saline maintains a moist environment, enabling endogenous enzymes (e.g., collagenases) to break down necrotic
tissue. Moisture supports endothelial cell migration and extracellular matrix formation (6).

Once the operator believes that the wound has been sufficiently irrigated and that no foreign material remains the
clinician may proceed to either wound dressing or primary repair depending upon the situation (3).

Wound irrigation should not be performed if the wound is actively bleeding, as irrigation may dislodge any clots that
are forming.

Incomplete wound irrigation can lead to the persistence of debris or purulent discharge left inside the wound,
especially in absences that may end up in sinus formation. When using povidone-iodine, care must be exercised not
to pour it profusely inside the wound however, it should be used on the wound edges (3).

Principles of Effective Saline Irrigation

Buffered Saline (e.g., Lactated Ringer’s): Offers pH balance (6.5—7.5 vs. saline’s 5.0-5.5) but is less commonly used.
Bulb syringes, piston syringes, or pressurized systems (e.g., Pulse Lavage). Warmed saline (37°C) improves patient
comfort and vasodilation, enhancing perfusion (7).
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Use of Saline Irrigation in Surgical Practice

The available evidence suggests that the use of saline or other antiseptic irrigation solutions prior to wound closure is
an effective strategy to lower the risk of surgical site infections in surgical practice. The optimal irrigation solution
and technique may depend on the specific surgical procedure and patient factors (8).

Wound irrigation aims to reduce the microbial burden by removing tissue debris, metabolic waste, and tissue exudate
from the surgical field before site closure (9).

A retrospective study of emergency laparotomies for abdominal infections found that high-volume saline irrigation
(500-5,000 mL, depending on incision length) reduced SSI rates from 26.1% to 10.6%, particularly for superficial
and deep infections. This was attributed to thorough mechanical cleansing of subcutaneous tissue and fascia (10).

In open appendectomy, layer-by-layer wound irrigation is shown to decrease the rates of incisional SSI compared to
the no-irrigation group. However, adding gentamicin to saline solution did not further decrease SSI rates (11).

In a retrospective before-after clinical study, patients who underwent emergency laparotomy due to abdominal
infections were included in the study to evaluate effectiveness of high-volume normal saline (NS) irrigation in
preventing postoperative SSI for patients with abdominal infections (10).

Results of this study have shown that irrigation patients had lower overall SSI rates, Irrigation patients also had lower
rates of incision seroma (4.8% vs. 11.6%, p=0.012), shorter duration of antibiotics use (5.2+1.7 d vs. 7.2+2.0 d,
p<0.001), and unplanned readmission (1.0% vs. 8.7%, p <0.001), length of hospital stay showed a declining trend
with irrigation intervention (10).

However, a systematic review has shown that we could not identify an advantage for routine irrigation of abdominal
wounds with normal saline over no irrigation prior to wound closure in preventing or reducing the rate of SSI (risk
ratio 0.73, 95% CI: 0.37-1.43) (12).

Similarly, a 2024 network meta-analysis concluded that saline alone was ineffective for SSI prevention, while
antiseptic solutions (e.g., chlorhexidine, povidone-iodine) showed clearer benefits (13).

Effective irrigation requires adequate pressure (5—15 psi) and volume (=500 mL). Techniques such as pulsed lavage
or syringe-based irrigation are recommended to optimize debris removal without damaging tissues (3)

However, Saline irrigation does not have antimicrobial properties; it cleans physically but does not kill bacteria (14).
Overuse or improper technique may irritate tissue or cause splash contamination, the optimal volume of irrigation
varies but large amounts (50-100 mL/cm of wound length) are often used to ensure thorough cleansing (3).

Applications in Obstetrics and Gynecology

In obstetric and gynecologic surgeries, saline irrigation is commonly used but evidence for its benefit is limited and
context-dependent: (10)

Cesarean Sections: A systematic review of abdominal surgeries (including gynecologic procedures) found no
significant SSI reduction with saline irrigation. However, protocols often include irrigation to manage intraoperative
contamination (e.g., amniotic fluid, blood) (12).

Hysterectomy and Pelvic Surgery: Limited studies suggest irrigation may reduce seroma formation and superficial
infections, though data is insufficient to recommend routine use (9).

Special Considerations: Obese Patients: Subcutaneous irrigation in cesarean sections with thick adipose tissue (>2
cm) is associated with lower wound dehiscence and infection rates. Povidone-iodine irrigation has been studied in
cesarean deliveries but showed no significant advantage over saline. (9).

Studies on Saline Irrigation in Cesarean Sections

Multiple randomized controlled trials (RCTs) have been recently published, with conflicting results regarding
subcutaneous saline irrigation post cesarean section (15).

Regarding cesarean delivery saline irrigation before wound closure did not reduce the overall infection rate in patients
undergoing cesarean delivery (16).
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According to Gilingordiik et al.; the incidence of wound infection was 7.3% for the control group and 6.5% for the
saline group; however, the difference was not significant (relative risk: 0.88; 95% confidence interval: 0.45-1.74;
p=0.86) and concluded as saline wound irrigation before wound closure did not reduce the infection rate in patients
undergoing caesarean delivery (16).

However, saline irrigation of the subcutaneous tissue during cesarean section was found to decrease the rates of
seroma, hematoma, and superficial surgical site infection (17).

Subcutaneous saline irrigation during the first cesarean delivery resulted in a decrease of 51% and 69% of hematoma
and seroma, respectively. On the other hand, saline irrigation did not affect wound separation and superficial SSI rates
17).

In another randomized control clinical trial on obese female patients found that saline irrigation of obese pregnant
female's subcutancous tissue throughout caesarean section significantly reduced rates of seroma, hematoma, and
superficial surgical place of infections. Even so, there were no variations in wound dehiscence among categories (18).
Another systemic review study found the relative risk of developing a surgical site infection was lower when wound
irrigation with normal saline was performed prior to wound closure, although the difference was not statistically
significant (17).

In summary, the evidence on the benefits of saline irrigation in wound closure for cesarean sections is inconclusive.
Some studies have found it can reduce complications like seroma and hematoma, while others have not shown a clear
benefit in reducing surgical site infections.

Guidelines and recommendations.

There are no established recommendations by major obstetrics and gynecology professional organizations, including
the American College of Obstetricians and Gynecologists (ACOG), endorsing routine intra-abdominal saline irrigation
during cesarean delivery (19).

Evidence from systematic reviews and randomized controlled trials does not support routine saline irrigation to reduce
surgical site infections (SSI) or improve postoperative maternal outcomes in cesarean sections while some clinical
guidelines highlight that while saline irrigation is simple, safe, and cost-effective, its benefits in cesarean surgery are
inconclusive due to insufficient high-quality studies (20).

Recommendations emphasize surgeon preference and experience as current determinants for performing abdominal
irrigation during the cesarean section, reflecting the lack of consensus (20).
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