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Introduction

As defined by The World Society of the Abdominal Com-
partment Syndrome (WSACS), Intra-Abdominal Hypertension
(IAH) is a sustained or repeated pathological elevation in intra-
abdominal pressure (IAP) 212mmHg. Abdominal Compartment
Syndrome (ACS) is defined as a sustained IAP >20mmHg which
is associated with new organ dysfunction [1]. Clinical signs are
often non-specific but may include abdominal distension and ri-
gidity, tachypnoea, loss of diaphragmatic movements, hypoten-
sion, tachycardia, and reduced urine output. ACS is associated
with high rate of mortality and morbidity when it is not recog-
nized and managed promptly. It is typically seen in patients who
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Abstract

Abdominal Compartment Syndrome (ACS) is a medical
emergency-characterized by organ dysfunction which is
caused by intra-abdominal hypertension. Clinical signs are
often non-specific and it is associated with high rate of mor-
tality and morbidity when it is not recognized and managed
promptly. Although ACS has not been commonly observed
in gynaecological patients, it remains a potential risk espe-
cially in gynaecologic-oncology patients — many of whom
will require extensive debulking surgery. Through the two
cases discussed, we hope to raise awareness of ACS. This
will hopefully aid in better identification of patients who are
at high risk of developing ACS, such that risk reduction mea-
sures may be employed peri-operatively, as well as earlier
recognition and intervention, thus reducing risk of associ-
ated morbidities and mortality.

are critically ill, and there should be high clinical suspicion for
ACS in patients with penetrating abdominal trauma or surgical
patients after extensive abdominal surgery [2, 3].

In this series, we present two gynaecologic-oncology pa-
tients who underwent extensive debulking surgery and differ-
ences in their post-operative management.

Casell

62 years old woman with history of total hysterectomy pre-
sented with abdominal distension back in 2013. A Computed-
Tomography (CT) scan showed two complex masses with perito-
neal deposits in pelvis, abdomen and splenic hilum - suggestive
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of ovarian cancer. Patient opted for primary debulking surgery.
Intra-operative finding was that of bilateral ovarian tumours
which were densely adherent to transverse colon, sigmoid and
bladder, and extensive peritoneal disease. An omental biopsy
was performed and sent for frozen section, which returned as
high-grade serous carcinoma. In view of the intra-operative
findings and frozen section results, decision was madeto not
proceed further with primary debulkingsurgery, and for neoad-
juvant chemotherapy instead. Final histology returned as low-
grade serous subtype. She was given three cycles of Paclitaxel
and Carboplatin and a repeat CT scan showed stable disease
with no response to chemotherapy. She declined further che-
motherapy, had a second opinion in another institution and was
given the same advice. Despite that, she still declined chemo-
therapy and defaulted follow-up. She subsequently represented
in 2017 when a Positron Emission Tomography and Computed-
Tomography (PET-CT) performed again showed bilateral ovarian
tumours with extensive peritoneal disease and bilateral hydro-
nephrosis. Following Multi-Disciplinary Team (MDT) discussion
at a surgical oncology tumour board, decision was made for cy-
toreductive surgery with the both gynaecological and surgical
oncologists in view of limited role for chemotherapy given the
histological subtype and previous lack of response.

Intra-operatively, there was bilateral ovarian masses with ex-
tensive peritoneal disease involving the small and large bowels,
and the spleen. It was an extensive surgery involving adhesioly-
sis, bilateral salpingo-oophorectomy, bowel resection, gastrec-
tomy and splenectomy, with an estimated blood loss of 5 litres,
with increasing requirements forinotropic support. Thus, deci-
sion was made for temporary closure with staged procedure fol-
lowing stabilization.

Two days later, she had further debulkingof the remaining
peritoneal disease and bowel anastomosis. A few hours post-
operatively, patient became hypotensive and tachycardic. The
initial clinical impression was that of hypovolaemia. However,
an attempt at resuscitation with both crystalloid and colloid
yielded minimal response. An Arterial Blood Gas (ABG) revealed
a Haemoglobin (Hb) of 9.1g/dL (from 12.3g/dL) and metabolic
acidosis. However, as abdominal drain output remained stable,
intra-abdominal bleeding was thought to be unlikely. Resusci-
tation continued with further volume replacement and blood
products. Despite that, she had increasing inotropes require-
ment and went into cardiac arrest with Pulseless Electrical
Activity (PEA) approximately 1.5 hours later. Return of sponta-
neous circulation was achieved within 4 minutes with Cardio-
pulmonary Resuscitation (CPR) and single dose of adrenaline.
Blood tests revealed metabolic acidosis with renal and liver
dysfunction. Overall findings were concerning for ACS and thus,
decision was made for a relook laparotomy and surgical decom-
pression.

Intra-operatively, bowels were oedematous and dusky, and
liver appeared congested - consistent with a diagnosis of ACS.
Following temporary abdominal closure, patient was trans-
ferred back to Surgical Intensive Care Unit (SICU) with close
monitoring IAP, which gradually settled, and inotropes weaned
off successfully. She required interim haemodialysis in view of
acute kidney injury. Two days later, she underwent an explor-
atory laparotomy, bowels were much less oedematous and
well-perfused and liver much less congested. The surgical team
was able to achieve good approximation of the fascia and pro-
ceeded with primary abdominal closure. Post-operatively, pa-
tient remained stable with improvement in urine output and

renal function. Unfortunately, she had a prolonged hospital stay
due to Enterocutaneous Fistula (ECF) with wound breakdown
requiring Total Parenteral Nutrition (TPN). She was discharged
3 months later after ECF resolved with conservative manage-
ment.

This is a case of ACS with delayed recognition, leading to car-
diac arrest. Fortunately, patient was successfully resuscitated
and stabilized following decompressive surgery.

Case ll

39 years old nulliparous woman, presented to the emer-
gency department with abdominal pain and distension. CT scan
revealed a large abdominopelvic mass, likely ovarian in origin,
associated with extensive peritoneal and omental stranding.
In addition, some air pockets were visualized amidst the mass
lesion. CA-125 was markedly elevated at 3890U/mL. Overall,
findings were suspicious for a primary ovarian malignancy with
peritoneal metastases, possibly complicated by a contained
small bowel perforation. She was admitted to SICU with septic
shock. A family conference was held, she was initially advised to
opt for best supportive care in view of high peri-operative mor-
tality and morbidity — in view of extensive peritoneal disease
with ongoing intra-abdominal septic shock. They sought for a
second opinion in another institution, and was given the same
recommendations. Subsequently, patient requested for transfer
of care to our institution. Fluid cytology from a pleural drainage
confirmed metastatic adenocarcinoma, consistent with a Mulle-
rian primary. Following MDT discussion with anaesthetists and
surgical oncologists — patient was counselled for staged cyto-
reductive surgery to reduce peri-operative risks. NACT was not
an option in view of ongoing sepsis with suspected small bowel
perforation which requires immediate surgical intervention.
She subsequently underwent an exploratory laparotomy. Intra-
operatively, the bowels were noted to be grossly dilated and
oedematous, with two sites of small bowel perforation. There
was also extensive peritoneal disease and tumours appear to
be infected with copious amount of purulent fluid.She had a
total hysterectomy, bilateral salpingo-oophorectomy, infracoli-
comentectomy, pelvic and bladder peritonectomy, right subdia-
phragmaticperitonectomy, low anterior resection, limited right
hemicolectomy and small bowel resection. The surgery was
complicated by an estimated blood loss of 7.7 litres requiring
massive transfusion, and inotropic support intra-operatively.
In view of the above and the operative findings, decision was
made for temporary abdominal closure and for a staged pro-
cedure following stabilization. Two days later, she had surgery
to debulk the remaining peritoneal disease in the pelvis, bowel
anastomosis and ileostomy creation. Bowels were still markedly
oedematous, thus, decision was made for delayed abdominal
closure as she was at high risk for ACS. Post-operatively, other
active measures were also taken to further reduce the risk of
ACS including endoluminaldecompression with both a Nasogas-
tric Tube (NGT) and rectal tube and administration of diuretics
to ensure negative fluid balance.

Three days later, patient was re-evaluated - bowels were
significantly less oedematous, abdominal wall fascia and stoma
appeared healthy. Therefore, decision was made for primary
closure of the abdomen. Patient was closely monitored in SICU
with hourly measurements of IAP and urine output, and bio-
chemical markers such as arterial blood gas and lactate. Two
hours post-operatively, IAP had increased to 30mmHg. However,
patient remained clinically stable with good urine output. Thus,
we continued with conservative management with paralysis of
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patient. Following which, there was significant reduction in IAP
to 18mmHg over the next hour. IAP continued to downtrend
and patient remained well. Stoma started functioning well by
post-operative day 6. She was weaned off TPN with gradual es-
calation in feeding and was discharged well two weeks later fol-
lowing completion of antibiotics and anti-fungal therapy.

This is a case of recognizing patient who was at risk of de-
veloping ACS and employing strategies pre-emptively-such as
planned temporary closure, endoluminal decompression, and
careful fluid management with diuretics -successfully prevent-
ing ACS.

Discussion

ACS is a condition associated with reported mortality rates of
up to 50-60%. [4] Early recognition and treatment is of utmost
importance. Many risk factors for ACS have been described
[1]-including major trauma, abdominal surgery, gastroparesis,
intra-abdominal infections and tumours, acidosis and massive
fluid resuscitation or positive fluid balance. Intravesical pres-
sure measurement remains the gold-standard recommended
by WSACS.

De Laet et al., [5] suggest that there are three critical ele-
ments to consider in the management of IAH/ACS — the degree
of IAP increase, the impact of increased IAP (i.e organ dysfunc-
tion) and the underlying etiology.

In addition to surgical decompression, there are several
conservative measures that may be beneficial in management
of IAH and ACS [1]. These include evacuation of intra-luminal
contents, analgesia, and sedation to improve abdominal wall
compliance, optimization of fluid administration to avoid exces-
sive fluid resuscitation and maintaining zero to negative fluid
balance. These were all strategies employed pre-emptively in
our second case, successfully preventing development of ACS.

However, it is important to note that delays in performing
surgical decompression is also associated with morbidity and
mortality rates up to 88% [6] Thus, a patient who is symptom-
atic with signs of multi-organ involvement (as in our first case)
should not be treated conservatively. Surgical decompression
decreases IAP to stop organ dysfunction, allows for expansion
of the abdominal viscera, provides temporary abdominal clo-
sure as the underlying disease process resolves, prevents exces-
sive fascial retraction, and allows continued evacuation of fluid
from the abdominal cavity.

One of the main learning points is the importance of early
recognition of ACS to prevent associated organ dysfunction,
thus improving patients’ outcomes. For instance, the acute
bowel ischaemia is the likely etiology for the development of
ECF [7] in our first patient, resulting in slower recovery and pro-
longed hospitalization. In addition to the delayed diagnosis, the
aggressive fluid resuscitation further aggravated her condition
- resulting in the cardiac arrest.

Another learning point is to consider the Open Abdomen
(OA) technique -which was the strategy employed in our sec-
ond patient. Indications for OA include trauma, abdominal sep-
sis, ongoing IAH to prevent development of ACS, when primary
fascial closure is not possible, or to facilitate re-laparotomy [8,
9]. However, OA is also associated with serious complications
such as fluid losses and loss of abdominal domain secondary to
fascial retraction. Thus, it should only be used in selected cases
with the aim of early abdominal closure.

The WSACS guidelines [1] recommend utilization of Nega-
tive Pressure Wound Therapy (NPWT) for temporary abdominal
closure as it prevents visceral adherence to the abdominal wall
whilst maintaining medial fascial traction which may enhance
fascial closure rates among those with OA. The timing of de-
layed abdominal fascial closure remains debatable but Miller et
al [10] suggests that closure before 8 days was associated with
few complications. WSACS recommends an early abdominal fas-
cial closure or at least within the same admission. Scott et al [11]
describes the window of opportunity for early closure-which
opens when visceral organ oedema subside and closes when
the peritoneal space between the abdominal wall and visceral
organs become obliterated with granulation tissue-and discuss-
es several strategies for management of the OA. One being the
“sandwich” technique (first described by Barker et al in 1995)
whereby the visceral sac is wrapped by polyethylene sheet, then
covered with an absorptive layer and finally, an external layer
of adhesive drape over the skin, with suction applied to drains
placed in between the layers. The polyethylene sheet acts as
a physical barrier, prevent adhesion formation between bowel
and anterior abdominal wall, preserving the peritoneal space.

A similar technique was used for our second case, with the
use of skin graft placed over the bowel to prevent injuries and
adhesions to the anterior abdominal wall. It also helped to
maintain the integrity of bowel, which appeared healthy with
no adhesions noted during the repeat laparotomy.

In addition to early recognition and management of ACS, it
is also important to reduce risk of ACS. One of the major risk
factors in both cases discussed is the extensive abdominal sur-
geries performed. In gynaecologic-oncology patients, the ex-
tent of debulking surgery could potentially be reduced by NACT.
Unfortunately, this was not an appropriate option in the cases
discussed. The first patient had disease progression despite
chemotherapy. NACT was not an option for our second patient
given her presentation of extensive disease with small bowel
perforation complicated by septic shock, necessitating early
surgical intervention. Another risk-reducing measure could have
been the consideration of a limited surgery. However, in view
of her young age, the aim was to achieve optimal debulking.

Conclusion

ACS has not been commonly observed in gynaecological
patients-with only a few cases reported to date [12, 13,14].
Through the cases reported, we hope to further raise awareness
of this phenomenon, especially in gynaecologic-oncology pa-
tients- many of whom will require extensive debulking surgery.

Higher level of awareness amongst clinicians will aid in bet-
ter identification of patients who are at high risk of ACS, so that
risk reduction measures (e.g. NACT to reduce extent of debulk-
ing surgeries when appropriate) or pre-emptive conservative
measures can be employed post-operatively as described in our
second patient. Hopefully, it will also result in earlier recogni-
tion and intervention for patients who may be developing IAH/
ACS, reducing risk of associated morbidities and mortality.
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