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ABSTRACT

Introduction: The Acute Respiratory Distress Syndrome (ARDS) is a severe hypoxemic acute lung injury that may com-
plicate lung resections. Reported mortality is very high, up to 50%. This report covers an ARDS case occurring post left
pneumonectomy, with a favorable outcome, despite association with an acute colonic pseudo-obstruction syndrome

(Ogilvie syndrome) that required abdominal surgery for decompression.

Case report: A 60-year old Caucasian male, diagnosed with a stage IlIA left lung tumor underwent a left pneumonec-
tomy. On the second postoperative day, the patient developed ARDS, requiring ventilatory support. Two days later, as
the multiple organ dysfunction worsened, a bowel obstruction occurred. With an acute colonic pseudo-obstruction
diagnosis, the decision was to perform laparotomy and a temporary cecostomy. A subsequent improvement in the
respiratory parameters and vital functions resulted in weaning from ventilator 8 days after the onset of the ARDS and

transfer to the surgery ward 14 days after pneumonectomy.
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B INTRODUCTION

The Society for Thoracic Surgeons General Thoracic
Surgery Database of the USA reports a 3.1% [1] post-
pneumonectomy ARDS incidence with a reported
mortality exceeding 50% in most statistics [1,2]. Any
associated major complication (renal, cardiovascular,
digestive etc.) contributes to a modest prognosis for
these patients [3].

B CASE REPORT

A 60-year old Caucasian male, in good general condi-
tion, with a history of smoking of 42 packs a year, was
diagnosed with a lung tumor in his left upper lobe, ac-
companied by hemoptysis. The fibrobronchoscopy and
X-ray revealed a non-small cell bronchogenic carcino-
ma, apparently localized in the left upper lobe (T2b at
the lung CT-scan). The BMI was 27 and routine hema-
tological and biochemical parameters were within nor-

mal limits. FEV, was 2.4/ 3.01 liters (76% from predict-
ed). The carbon monoxide transfer factor - TLCO was
74% from predicted, the six-minute walk test (6MWT)
and the arterial blood gases (PaO, 78 mmHg, PaCO,
37 mmHg) were all within normal limits. Echocardi-
ography revealed a left EF of 48%, with no pulmonary
hypertension or valvular heart disease. Given the phys-
ical status score of ASA III and the Thoracic Revised
Cardiac Risk Index of 1.5, the indication was for gener-
al anesthesia on a single lung, combined with thoracic
epidural analgesia.

The left thoracotomy revealed that the tumor, locat-
ed in the upper left lobe, spread to the apical segment of
the left lower lobe and penetrated to the distal segment
of the left pulmonary artery. Therefore, the decision
was made to perform a left extrapericardial pneumo-
nectomy, with lymphadenectomy, which went entirely
uneventful.

Anesthesia. After an epidural catheter was placed at
T4-T5 level, the general anesthesia was induced with
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0.3 pg/kg fentanyl, 2.2mg/kg propofol and 0.6 mg/kg
rocuronium. The patient was intubated with a left-
sided double-lumen tube 39 French, inserted using a
fibrobronchoscope. Low-flow anesthesia was main-
tained with MAC 1-1.2 sevoflurane with FIO, 0.6 of
oxygen, combined with intra-venous Fentanyl and
rocuronium. After an initial recruitment manoeuvre,
made through an inflation pressure of 40 cm H,O sus-
tained for 15 seconds, the ventilation was on pressure-
controlled mode with a plateau pressure (Pplat) of 16
cm H,O and a positive end-expiratory pressure (PEEP)
of 6 cm H,O. The tidal volume of 6 ml/Kg, was main-
tained with a driving pressure of 10 cm H,O during
one-lung ventilation (OLA), without repetitive pulmo-
nary inflation.

The patient was extubated in the operating room,
conscious, with normal respiratory and hemodynamic
parameters and transferred to the postoperative ward.

Epidural analgesia consisted of a mixture of 0.3%
ropivacaine and 0.1 micrograms fentanyl/ 50 ml. Dur-
ing the 3-hour surgery, the patient received fluids at a
rate of 8 ml/kg/h (1.6 1) and 1ml/kg/h in the first 24
hours after surgery. The total fluid infusion given dur-
ing surgery and in the first 24 postoperative hours was
3.31(2.8 liters of crystalloid and 0.51 colloid fluid) with
a net negative fluid balance of 0.5 1. About 36 hours
later, dyspnea with hypoxemia sets in and after 4 hours
of inefficient non-invasive ventilation, the trachea was
intubated to facilitate mechanical ventilation.

In this case, the post-pneumonectomy, moderate
ARDS diagnosis was supported by the clinical and ra-
diological criteria [4].

Severe hypoxemia with onset in the first two posto-
perative days was accompanied by the presence of new
infiltrates on the X-ray chest confirmed on the thoracic
CT-scan (Figures 1, 2). Normal blood pressure, the lack
of peripheral edema and normal biventricular functi-
on on transthoracic echocardiogram were elements in
supporting the diagnosis of non-cardiogenic pulmo-
nary edema.

The patient was ventilated with a standardized
ARDSNet protocol that focused on low tidal volume
(5ml/kg of ideal body weight and a target pH > 7.25),
with a positive end-expiratory pressure (PEEP) in-
creased to 8 cm H,O, while holding a prone position
for 18 hours. On the 4t postoperative day, the patient
develops an obstructive syndrome, with abdominal
distension, gastric stasis (3 liters/12 hours) and com-
plete shutdown of the bowel transit. Abdominal X-ray
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Fig. 1. Chest Rx. Diffuse coalescent opacities of the right
lung.

Fig. 2. Lung CT.Ground-glass opacification . Right lung
ARDS.

reveals distended loops of bowel between the cecum
and the sigmoid, with visible haustra. (Figure 3). The
hypoxemia becomes refractory, the pulmonary com-
pliance drops and, hemodynamically, the patient be-
come hypotensive and tachycardic (120-130/min).
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Fig. 3. Abdominal Rx. Distended loops of bowel with visible
haustra.

The obstructive syndrome persists despite the con-
servative treatment. This consisted of maintaining the
hydro-electrolyte balance, discontinuing the opioids,
gastric aspiration, 2 mg IV neostigmine repeated at 4
and 10 hours and placement of a decompressive rectal
Faucher tube. Surgery was performed 20 hours from
the onset of the abdominal obstructive syndrome, re-
vealing a severe colic distension, without mechanical
obstruction, with an approximately 12-cm diameter
cecum and impending diastatic perforation. Acute
dilation of the colon and rarely of the small bowel in
the absence of a mechanical bowel obstructive injury
characterizes Ogilvie’s syndrome or the acute colonic
pseudo-obstruction (ACPO) [5]. Colic decompression
was performed by a cecostomy with the insertion of a
Petzer tube. The patient underwent a tracheotomy in
order to facilitate aspiration, decrease the endotracheal
tube resistance and the work of breathing [6]. Further
evolution was favorable, the pulmonary compliance,
ventilation pressure and gas exchanges being rapidly
restored. Two days later, the ventilator weaning proce-
dures were initiated. The cecostomy and tracheotomy
were reversed 14 days after surgery.

H DISCUSSIONS

The risk factors most commonly associated with ARDS
after pulmonary resections are age >60, male gender,
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chronic lung diseases, alcoholism, preoperative add-
on therapy, pneumonectomies, massive transfusions
and excessive fluids during surgery [7]. In this respect,
the case presented a medium risk (left pneumonec-
tomy, gender, potentially chronic lung damage). The
administration of fluids during surgery and on the first
postoperative days was slightly restrictive, in accord-
ance with the current recommendations [8]. The intra-
anesthetic strategy, including the single lung protective
ventilation and the combined IV and epidural analge-
sia were additional measures intended to prevent acute
lung injury. Protective mechanical ventilation, while
holding a prone position for 18 hours, rarely used and
reported in post-pneumonectomy ARDS cases [9], was
efficient until the onset of the bowel obstruction.

The exact pathogenesis of the Ogilvie syndrome, first
time described in 1948 [10] or ACPO is still debated.
The imbalance of the enteric autonomic nervous sys-
tem, with exaggerated parasympathetic over-activity,
is the main culprit in the theory initially suggested by
Ogilvie. Currently, also based on the pharmacologi-
cal response in some cases, it is deemed that the high
sympathetic tone and the low parasympathetic tone are
responsible for the proximal colic obstruction and re-
laxation, respectively [11].

The syndrome occurs mainly in older patients, with
multiple impairments, postoperative, in patients that
are critically ill or under medication that affects bowel
motility. In such patients, the clinical diagnosis is made
by excluding other causes of bowel obstruction and by
an abdominal radiological examination. A CT scan has
a 90% sensitivity and specificity as it can detail an ex-
tensive colonic dilatation without an obstructive lesion
at the intermediate transitional zone or adjacent to the
splenic flexure [12].

The reported case includes a series of general risk
factors for developing ACPO including major surgery,
sedatives and opioid medication. Chest surgery has not
been associated with this syndrome that occurs more
frequently after abdominal-pelvic surgery [13]. The
concomitant presence of post-pneumonectomy ARDS
and ACPO has not described previously in the litera-
ture. The diagnosis was suspected exclusively based on
the abdominal radiograph, as his severe hypoxemia did
not allow for him to be moved for the CT scan.

The most severe complication that can occur is the
diastatic perforation of the cecum, whose risk increases
with the size of the cecal dilatation and the duration of
the obstruction. Cecal dilatation over 12 cm and a colic
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distension exceeding 6 days are seen as the limits of the
maximum risk of perforation [14].

Treatment is aimed at colic decompression, being ei-
ther conservative or surgical. The most commonly used
pharmacological treatment is neostigmine (reversible
acetylcholinesterase inhibitor) or the antagonists of
opioid receptors (methylnaltrexone), more rarely used
[14]. The prone position with lifted hips helps eliminate
the gases. Colic relief is done by nasogastric tube and
rectal gas tube or by colonoscopy which, when possi-
ble, seems to have a significant benefit with relatively
low risks but high relapse rate (over 40%). The response
to these maneuvers may be visible within 3 to 5 days. A
delay in the therapeutic response and the cecal dilata-
tion pose a risk of perforation and peritonitis. This is
why the surgical solution is usually applied in cases that
are serious or fail to respond to the conservative thera-
py. Cecostomy is more commonly performed, as it can
be done either by percutaneous colonoscopy [15] or by
laparotomy. In extreme cases, with ischemia or cecal
perforation with peritonitis, right colectomy may be an
option. Obviously, mortality is high in these cases, with
30% on a retrospective series of 179 ACPO cases [13].

In our case, the failure of the conservative therapy
had to be quickly evaluated. The physiopathological
consequences of the bowel obstruction on the breath-
ing and the mechanical ventilation, as well as on the
other vital functions, especially the cardiovascular and
renal functions, required emergency colic decompres-
sion through cecostomy. The intervention saved the
patient as the cecal dilatation was very large (12 cm)
with a risk of imminent perforation, resulting in a fa-
vorable outcome, with rapid improvement in the vital
functions and the general condition.

B CONCLUSIONS

This is the first case report in the literature where two
extremely severe conditions, relatively rare, are asso-
ciated, namely post-pneumonectomy ADRS and the
Ogilvie syndrome, both with high mortality rates. The
early diagnosis of the two syndromes, as they occurred,
the correct ICU measures and the immediate surgery
(cecostomy) led to a favorable outcome for the patient.
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