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Early recognition and treatment of surgical site infection (SSI) may prevent devastating consequences of wound
infections complicating caesarean delivery (CD). SSI complicates 3-15% of CDs; among the severe forms are
necrotising fasciitis (NF) and clostridial gas gangrene, with the latter being the most rapidly spreading and fatal.
The aim of this report is to improve early recognition of SSI complicating CD.

An obese 32-year-old woman, gravida 2 para 1, with a previous uncomplicated vaginal delivery had a CD for
fetal compromise in a district hospital. On day 6 after delivery, she presented to the same district hospital with a
small blister located on her abdomen above the CD wound. The area around the blister was firm but had no
crepitus. The blister was managed expectantly but spread rapidly and had a dusky colour. Both the blister and the
surgical site for CD subsequently became foul smelling and the patient was managed in a regional hospital, where
she had antibiotic therapy, wound debridement, negative-pressure wound therapy, and secondary wound
closure. Healing was complete 69 days after the debridement. The histological report of the wound biopsy
confirmed NF.

In conclusion, blistering around a surgical site is suggestive of NF. Healthcare professionals managing surgical
wounds should have ongoing training on SSI to prevent lack of problem recognition in wound care. All
healthcare facilities managing surgical wounds should establish a functional wound care clinic to improve early
recognition and treatment of SSI. This entails effective integration of postnatal and CD wound services to
improve the care of SSI. Therefore, the algorithm included in this article will be invaluable to care providers.

dysfunction that poses a threat to life because of the inability of the body
to regulate the responses to infection [4]. This is noteworthy because the
consequences of sepsis can be tragic. For instance, sepsis is among the
most common causes of maternal death in low- and middle-income
countries (LMICs) as well as in high-income countries [5]. The aim of
this case report therefore is to promote the awareness of the need to
improve early recognition of SSI such as NF following CD as well as to
synthesise an integrated algorithm for postnatal and CD wound care
services.

1. Introduction

Surgical site infection (SSI) is estimated to complicate 3-15% of
caesarean deliveries (CDs) worldwide [1]. Unfortunately, measures
aimed at preventing SSI are not always successful, particularly if there
are risk factors for infection such as obesity [2]. Therefore, it behooves
the managing healthcare team to institute measures for identification of
early clinical features of SSI. This is crucial because some SSI are fast-
spreading and can be fatal. An example is necrotising fasciitis (NF),
which affects 0.4-1 in every 100,000 persons per year [3]. However, it is

likely that the incidence of NF may be underreported due to timely
antibiotic therapy which may treat SSI not recognised as early features
of NF. Nonetheless, NF has been defined as a severe infection involving
the skin, subcutaneous tissue, superficial fascia and muscles causing
tissue necrosis [3].

An untreated SSI may result in sepsis, which is defined as organ
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2. Case Presentation

A 32-year-old woman, gravida 2 para 1, with a previous uncompli-
cated vaginal delivery had normal antenatal care in the index preg-
nancy. She had a high body mass index (BMI) of 35 kg/m? but no other
comorbidities. She presented to the district hospital in latent labour at
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40 weeks of gestation with features of fetal distress. Written consent was
obtained, and she had an emergency lower-segment CD through a
suprapubic transverse skin incision. The patient was discharged home
on day 3 after CD. On day 6, she noticed a small blister on her abdomen
above the skin wound of the CD. She was subsequently reviewed at the
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district hospital by a healthcare professional and down-referred to the
primary healthcare clinic, where the attending staff told her it would
heal without any treatment. On day 14 after CD, the patient presented to
the emergency department of a regional hospital after noticing that the
blistering abdominal skin had become dusky and foul-smelling.

Fig. 1. Blistering anterior abdominal wall on day 14 after caesarean delivery (A), and wound appearance following debridement (B), negative pressure wound

dressing (C), and healing (D).
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At the regional hospital, she had a blood pressure of 156/87 mmHg,
pulse rate of 78 bpm, temperature of 36 °C and oxygen saturation of 99%
on room air. She had a suprapubic abdominal pannus with a 20 cm by
15 cm sub-umbilical oval-shaped membranous-like lesion (blister),
tender, with a sharply demarcated edge 6 cm superior to the CD skin
incision site (Fig. 1A). The tissue between the lesion and skin incision
site for CD was firm and tender but had no crepitus. The CD site oozed
pus when the lesion was examined, implying a connection between the
two wounds. Other parts of her abdomen were soft and non-tender. She
had a vaginal discharge and a normal-looking cervix.

Blood results revealed a raised white cell count of 17.58 x 10°/L,
CRP of 200 mg/dL and platelet count of 681 x 10°/L. Haemoglobin was
10.3 g/dL. LRINEC (Laboratory Risk Indicator for Necrotising Fasciitis)
score was 7, indicating intermediate risk for NF. Computed tomography
of the abdomen and pelvis was performed but reported only post-
operatively, due to resource constraints. The report stated presence of
cellulitis of lower abdomen with skin thickening and subcutaneous air
locules. The uterus appeared bulky and abutting the anterior abdominal
wall.

After commencing intravenous fluids and antibiotic therapy, the
patient was reviewed by a multidisciplinary team including an obste-
trician and general surgeon, consented and booked for an emergency
wound debridement. The intraoperative findings revealed an SSI with
extensive soft-tissue necrosis. Beneath the “blister” was necrotic tissue
which was connected to the CD wound inferiorly. The rectus sheath was
intact. During the surgery, the tissues beneath both the skin lesion and
CD skin operation site were debrided until all necrotic tissues were
excised and a bridge of viable skin tissue across the wound cavity was
preserved (Fig. 1B). The wound was irrigated with hydrogen peroxide
and normal saline and negative-pressure wound therapy (NPWT) was
applied (Fig. 1C). Broad-spectrum intravenous antibiotics (piperacillin-
tazobactam) were continued postoperatively for 14 days.

The microbiological cultures of the debrided tissue cultured Strep-
tococcus agalactiae (STRAG) sensitive to penicillin. The histological
report confirmed necrotising fasciitis. The wound was inspected post-
operatively and found to be healing. A secondary closure of the wound
was undertaken 20 days after debridement with no need for tissue
grafting, and the patient was discharged home after three days. Subse-
quent out-patient follow-up was satisfactory; 69 days after the initial
debridement, the patient was discharged from the wound clinic due to
complete wound healing (Fig. 1D).

3. Discussion

The CD rate is increasing globally [6]. In South Africa, there is a
disparity between the rate of CD in the public and the private health
sector, presumably because of the option of “CD on request” in the latter.
The rate of CD increased from 15.1% in 2006 to 24.1% in 2015 in the
public sector [7]. In 2015, 73.6% of births in the private sector were via
CD. Consequently, there are associated surgical complications of this
procedure [8], with the commonest being wound complications. The
wound complications are described on a spectrum of seroma, hema-
toma, infection and dehiscence [9]. These complications can occur
together or in isolation. However, the most common postoperative
complication is SSI [1], which has been defined by the Centers for Dis-
ease Control as an infection of the skin or subcutaneous tissue, deep soft
tissue and or internal organs occurring up to 30 days without an implant
or one year after an operation with an implant placed in situ [10]. Of the
SSIs, clostridial gas gangrene [11] is the most rapidly spreading and fatal
[12,13]; however, NF remains a severe infection [14]. In NF, the classic
skin changes of “visible bruising, bullae and cutaneous necrosis” are late
manifestations, as the infection starts deep in the muscle and fascia layer
and ascends towards the skin.

There are two types of NF: type 1 (polymicrobial), and type 2, which
is due to haemolytic group A streptococcus [15]. The index patient had
type 1 NF. The mainstay of management of NF includes: early
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recognition, resuscitation with correction of metabolic and organ
dysfunction and a septic work-up. Commencement of antimicrobial
therapy should be within the first hour of presentation as per the Sur-
viving Sepsis Campaign guidelines [16]. Imaging is necessary to guide
the extent of wound exploration during debridement and diagnose any
intra-abdominal collections. Wound dressing is preferably with a NPWT
(vacuum-assisted closure [VAC]) [2,17]. The wound should be inspected
after 48 h, and a repeat debridement undertaken if there is extension of
the fasciitis. A secondary closure with or without tissue grafting will be
undertaken by plastic or general surgeons; and follow-up care should
continue until full healing has occurred. In obstetrics, the need for
multidisciplinary team management of NF cannot be overemphasised,
and this should involve the surgeons, anaesthesiologist, microbiologist
and intensivist.

The patient was at increased risk of SSI because she had a BMI of 35
kg/m?, ongoing labour, and an emergency CD. To prevent SSI and sepsis,
established perioperative measures including empiric antibiotic pro-
phylaxis are recommended and have been described elsewhere [2,18].
Although the patient received basic care, it did not prevent a severe SSI.
Other considerations that could have prevented the SSI in this kind of
situation include: wound drainage (particularly when the subcutaneous
tissue layer exceeds 2 cm in depth), and wound closure which is
adequate to prevent bleeding but not too tight (as a bit of oozing of
serous fluid but not blood is not harmful and may prevent SSI). Addi-
tionally, the blister formation should have prompted the opening of the
part of the wound that looked suspicious. Therefore, early recognition of
the SSI possibly would have reduced the morbidity.

Given that preventive measures may not always obviate infection, a
high index of suspicion to identify poor wound healing or complications
is needed. Unfortunately, many healthcare facilities in LMICs have not
been able to establish functional integrated postnatal and postoperative
wound care clinics managed by experienced healthcare professionals.
These clinics will assist with wound care, particularly early recognition
and treatment of SSI. The integrated clinic should have an algorithm for
managing patients (Fig. 2). The timing of wound inspection at 6-24 h
[19,20] and removal of staples and or sutures 7-14 days after CD [21]
are adapted in Fig. 2, although some experts suggest wound inspection
on postoperative day 3 [2]. Understandably, variations exist in practice
about the timing of skin suture and staples removal, and this requires
further research. However, it is the responsibility of the clinician who
performed the surgery to offer advice on how the patient should be
followed up.

In the index case, there was no dedicated wound care clinic at the
managing district hospital. This contributed to the failed recognition of
features of SSI. It is in the authors’ opinion that all clinicians involved in
surgery and wound care should be able to promptly recognise, refer and/
or treat SSI. This is crucial, given that pregnancy modulates the immune
system, and the normal physiology in the postpartum period can mask
the signs of infection [16]. This also implies that the maternal post-
partum danger signs (MPDS) should be excluded. The MPDS include
severe headache, high fever, chills, malodorous vaginal discharge,
vaginal bleeding that soaks the pad, painful calf, sad feeling with or
without suicidal ideation, difficult or fast breathing, and non-healing
wound/incision [16]. Others include severe painful abdomen, convul-
sion, body weakness, blurring of vision, loss of consciousness, swelling
of hands or face, excessive vomiting [22], painful breast, chest pain,
urinary frequency, and urinary incontinence [23].

We emphasise that the following clinical features should be seen as
“red flags” for wound sepsis (RFFWS) and warrant early referral to a
dedicated wound care team or higher level of care. The RFFWS are:

i. Crescendo pain around or deep to the incision requiring stronger
analgesia as time passes. This is likely due to occlusion and
infarction of the blood vessels and nerves [14].

ii. Pain which is “out of proportion” to the appearance of the wound
[15].
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iii
iv.
\%
Vi
vii

After caesarean delivery.

6 - 24 h post caesarean delivery:
Wound dressing opened, wound inspected [19,20] and palpated. Exclude maternal
postpartum danger signs (MPDS) & wound complications including red flags for

wound infection (RFFWS).
Wound complication and or MPDS No MPDS and RFFWS.
identified. No features of infection or any other
complication.
A4
Discharge patient from the
h 4 hospital on day 2 - 3 post
Review by obstetric team which may do the caesarean delivery.
following:
Wound swab for microscopy, culture, and Wound ,
sensitivity. icati -
Consider suture removal. fg;g?ﬁ;tll)o; Onday 7-10 pqst caesarean dehvery.,
Apply wound dressing. identified. perfqrm wound inspection and palpation,
Manage MPDS, if any. consider remqval of staples and or non-
absorbable skin suture from suprapubic
transverse surgical site. Exclude MPDS and
Wound RFFWS.
Complication &/or
MPDS identified. y
Remove staples and or non-absorbable skin sutures from
Complication minor: Complication major: midline surgical site on day 10 - 14 post-delivery.
Follow up. Refer to a dedicated ¢
wound care team and/ or
surgeon for further 6 weeks postnatal visit, discuss:
management. Contraception
Infant feeding/breastfeeding
K . Immunisation
Maternal postpartum danger sign (MPDS) include: ) } ) . Maternal weight gain
-Head: severe headache, high fever, chills, sad feeling with or without suicidal
ideation, convulsion, severe body weakness, blurring of vision, and loss of Infant Weight gain
consciousness. Cervical cancer screening
-Chest: Difficult or fast-breathing, painful breast, ‘and chest pe-lin‘_ } ) Exclude any illness in the baby or mother.
-Abdomen: Severe painful abdomen, non-healing wound/incision, and excessive
vomiting.

-Genito-urinary: malodorous vaginal discharge, vaginal bleeding that soaks the pad,
urinary frequency, and urinary incontinence.
-Musculoskeletal: painful calf, and swelling of hands or face. C omplication No complication

Red flags for wound sepsis (RFFWS) include:
-Crescendo or severe pain around the incision.
-Erythema (redness) which may be a feature of cellulitis. Manage and refer Discharge from index
-Blister. . appropriately. obstetric care.
-Ecchymosis (bruising).

-Crepitus (feeling of crackles under the skin on palpation).
-Anaesthesia (which may suggest destruction of superficial nerves).
-Smelly discharge from the wound.

-Bizarre wound symptom and or sign.

Fig. 2. Algorithm on integrated postnatal and caesarean delivery wound care services.

. Erythema (redness) which may be a feature of cellulitis. viii. Smelly discharge from the wound.
. Blistering. ix. Enigmatic wound symptom and or sign.
. Ecchymosis.

. Crepitus (feeling of crackles under the skin on palpation).
. Anaesthesia (which implies destruction of superficial nerves).
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4. Conclusion

Early recognition and treatment of SSI, including NF, after CD will
prevent maternal morbidity and mortality. This requires continuous
medical education on wound care for all healthcare professionals
involved in managing surgical wounds. We implore the administrators
of each healthcare facility providing CD to establish a functional inte-
grated postnatal and CD wound care services.
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