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Introduction

Pulmonary artery hypertension (PAH) is recognized as one of the
most significant risk factors in patients undergoing non-cardiac surgery
as it is associated with a variety of increased post-operative morbidities,
including respiratory failure, cardiac dysrhythmia, congestive heart
failure, renal insufficiency, sepsis, hemodynamic instability and
increased mortality [1,2].

Herein we present a patient requiring an urgent short procedure
for right frontal sinusectomy, right ethmoidectomy and drainage of
right orbital abscess due to histiocytosis infiltration compressing the
right ocular nerve in a patient with significant PAH due to pulmonary
Langerhans cell histiocytosis (LCH). The present case was further
complicated by recent drug eluting stent (DES) placement and acute
withdrawal of clopidogrel therapy [3,4].

LCH is a rare hystiocytic disorder, which is mainly characterized
by organ infiltrations with histiocytosis. Langerhans cell proliferation
may involve any organ including bone, lung, hypothalamus/posterior
pituitary gland, skin/mucous membranes, lymph nodes, liver, and
various soft tissues [5]. Of these, precapillary pulmonary hypertension
is common in patients with pulmonary LCH [6,7]. Treatment options
for PAH with pulmonary LCH include smoking cessation, vasodilator
therapies such as endothelin receptor antagonist and phosphodiesterase
5 inhibitor, and lung transplant for end-stage pulmonary LCH [6-8].
We highlight the anesthetic managements for the patient with severe
PAH due to pulmonary LCH and recent DES.

Case Description

A 66 year-old monocular male with systemic and pulmonary LCH
and long-standing smoking history on home oxygen therapy presented
with acute onset of right-sided headache. Investigations revealed right
frontal sinus infiltration compressing the right ocular nerve causing
rapidly progressive blindness requiring urgent intervention. His
medical history included significant PAH caused by pulmonary LCH,
a 50-pack-year smoking history discontinued 10 months previously,
obstructive sleep apnea on continuous positive airway pressure (CPAP),
recent acute coronary intervention (ACI) followed by drug eluting
stent in left main coronary artery (LMCA) and left anterior descending

Emerg Med Crit Care, 2018 doi: 10.15761/EMCC.1000104

(LAD) arteries 6 weeks previously, bilateral femoral artery stenosis with
claudication, diabetes insipidus on desmopressin caused by histiocytic
invasion to pituitary, type 2 diabetes mellitus, and blind left eye due
to trauma at the age of 14. Physical examination disclosed a patient
on chronic nasal oxygen, potential difficult intubation with grade 3
Mallampati score, and increased antero-posterior chest diameter and
distant breath sounds. His medication included home oxygen therapy
3.5 L/min, tadalafil 40 mg, clopidogrel 75 mg, aspirin 81 mg, diuretics
and inhalers for chronic obstructive pulmonary disease (COPD).

On 6-minute walk test 5 months prior, he walked only 420 meters
versus a predicted 564 meters with oxygen saturation 79% and Borg
scale of 4. Primary abnormality on pulmonary function test was
severe reduction in lung diffusion of 21% of normal. Concomitant
cardiac catheterization demonstrated right atrial pressure 19 mmHg,
pulmonary artery pressure (PAP) 86/44 mmHg, pulmonary capillary
wedge pressure (PCWP) 12 mmHg, cardiac output 4.3 L/min,
pulmonary vascular resistance (PVR) 11.4 Wood units, and mixed
venous O, saturation 55.0%. These results indicate significantly
elevated PVR which can predispose to perioperative right ventricular
failure and also mandates special anesthetic considerations for
preventing intraoperative and postoperative cardiac and respiratory
complications. In addition DES to LMCA and LAD 6 weeks previously
for which the patient was maintained on dual antiplatelet therapy,
significantly increased the risk of surgical site bleeding.

The risk for potential complete blindness due to delay of the
surgery versus risk for bleeding in right orbit after immediate
surgery were discussed with the otolaryngologists, cardiologists and
anesthesiologists. It was decided to withdraw clopidogrel therapy
for 10 days prior to procedure with continuance of low dose aspirin
to minimize the risk of bleeding and balance potential for DES
thrombosis, a delay which also enabled addition of a further anti-PAH
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drug, endothelin receptor antagonist bosentan, to further optimize
PVR before procedure.

After discussion with patient and family on the day of surgery
including the potential for prolonged postoperative ventilation in
Intensive Care Unit, a right radial artery pressure line and pulmonary
artery catheter (PAC) were inserted with patient resting comfortably
under light sedation.® Surprisingly, initial PAP was 38/15 mmHg
which was much lower than expected and raised the possibility of early
extubation. Induction and intubation were conducted uneventfully
with fentanyl 100 mcg, propofol 70 mg and rocuronium 40 mg using
video-assisted laryngoscopy. Anesthesia was maintained with end-tidal
sevoflurane 1.0-1.3% and remifentanil 0.05 mcg/kg/min.

After induction of anesthesia positive pressure ventilation was
started maintaining SpO, levels of 99-100% at low tidal volume (Vt
5-6 ml/kg) and low positive end expiratory pressure (PEEP <5 cm
H,0) with end-tidal CO, (ETCO,) levels of 30-35 mmHg. Shortly
after induction PAP rose rapidly and progressively in excess of
71/42 mmHg, treated with a milrinone bolus of 0.5 mg, followed by
continuous infusion of 0.125 mcg/kg/min and nitroglycerin infusion
of 30-60 mcg/min were employed as pulmonary vasodilators.
Meanwhile, systolic blood pressure dropped to <100 mmHg, and
was treated with continuous infusion of norepinephrine of 2-3 mcg/
min and intermittent bolus of vasopressin of 1-2 units to maintain
blood pressure. Avoidance of hypercarbia was a specific goal with
maintenance of low ETCO,, however rising PAP prompted STAT
arterial gas analysis which revealed PaCO, level of 53 mmHg, which
was corrected by increasing minute ventilation. After these treatments,
pulmonary artery pressure progressively decreased to 55/25 mmHg.
As anticipated, surgical drainage of frontal and orbital abscess was
completed within one hour and due to further normalization of
PAP, vasoactive medications were progressively discontinued and
the patient was successfully extubated in the operation room. The
patient was observed uneventfully overnight in the intensive care unit
without vasoactive medications and discharged from hospital without
any adverse outcome on postoperative day 2 with resumption of dual
antiplatelet therapy. Histological analysis confirmed inflammatory
abscess tissue without LCH infiltration and the patient’s vision rapidly
recovered and he was doing well at 6 week follow up visit.

Discussion

Minor surgery for patients with severe comorbidities is often
problematic for anesthesiologists. In this case, the surgery was relatively
short and minimally invasive; on the other hand, the patient had
recent DES and significant PAH. PAH is a well-known risk factor for
mortality and morbidity after non-cardiac surgery, and perioperative
management is well established [9-11]. However, in addition to PAH,
this case was also complicated by acute ongoing symptoms potentially
leading to total visual loss in the presence of dual antiplatelet therapy
related to recent DES deployment. Multidisciplinary consultation
considered the consequences of delaying the surgical procedure versus
the increased risk of perioperative bleeding all balanced against risk
of in-stent thrombosis. Bleeding exacerbated by dual anti-platelet
therapy would be highly challenging after surgery since the optical
nerve involved by the lesion was confined in the closed space of the
right orbit. It was considered that a delay of the procedure would be
permitted considering the slow growing property of LCH so that a 10
days cessation period for clopidogrel with continuance of aspirin would
reduce the risk of stent thrombosis, consistent with the management
strategy of antiplatelet therapy in the current non-cardiac surgery
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guidelines [12,13]. Platelet function testing was not available although
this may have been beneficial to better determine the optimal timing of
urgent surgery following cessation of antiplatelet therapy [14].

For the anesthetic plan, usage of specific anesthetic agents seems
to be relatively unimportant as various anesthetics and techniques
have been successfully employed for patients with PAH [15]. However,
in light of the relative normalization of pre-induction PAP and
considering the potential disadvantages of postoperative ventilation,
we chose sevoflurane and remifentanil-based balanced anesthesia
thus avoiding high dose opioid and maintaining the option of rapid
extubation at end of surgery.

Transesophageal echocardiography (TEE) is widely used during
cardiac and non-cardiac surgery for patients with the compromised
cardiac function and has the advantage of being less invasive than
PAC. TEE also provides direct information of right ventricular size and
function in addition to estimating right ventricular systolic pressure
from tricuspid regurgitation jet. However, TEE cannot readily be
employed during induction of anesthesia and requirement for surgical
access via transnasal route could significantly limit its intraoperative usage.

Our pre-induction usage of PAC facilitated the immediate
assessment of PAP which detected much lower resting PAP than
reported previously. This new information profoundly impacted both
the anesthetic plan and the proposed postoperative management,
as has been recently discussed [8]. Additionally, discriminating
between elevated PAP due to myocardial ischemia versus pulmonary
vasoconstriction was readily achieved with PAC which provided not
only continuous monitoring of PAP but also enabled measurement of
PCWP, which remained low (7-8 mmHg) at all times and indicated
increasing PVR rather than myocardial ischemia as cause of PAH and
prompted institution of vasodilator therapy as well as modification of
ventilation settings to achieve normocarbia.

The exacerbation of PAH after induction of general anesthesia
was caused by high PaCO, and the direct negative impact of positive
pressure ventilation on PVR despite usage of low Vt and low PEEP
and low ETCO, [16]. The heterogeneity of ventilation associated with
COPD [17] is one of the causes of variably increased arterial and end-
tidal CO, difference which made end-tidal CO, monitoring grossly
inaccurate in this patient. PAP monitoring was thus highly beneficial
in immediately detecting the alteration of PVR and encouraging us to
interrogate the cause and remediate the elevated PaCO,.

The current guidelines recommend at least 180 days interval for
elective non-cardiac surgery after placing DES [3,13]. This is because
of the risk of in-stent thrombosis and higher rates of mortality and
morbidity in patients with recent DES deployment undergoing non-
cardiac surgery [3,4,12]. In the present case, the right ocular nerve
was compressed by tumor which required urgent surgery to avoid
total vision loss and the surgery was undertaken 6 weeks after the
DES implantation. To balance the risks of in-stent thrombosis versus
catastrophic bleeding or hematoma at the surgical site low dose
of aspirin was continued while further clopidogrel was withheld,
consistent with the current guideline [13].

To our knowledge, there are no reports in the literatures
detailing anesthetic strategies for patients with PAH due to LCH.
Multidisciplinary-team decision making was essential in determining
appropriate procedural timing, the management of DES antiplatelet
therapy, and optimizing the treatment regimen for PAH, and
contributed greatly to the uneventful course of this patient.
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This case highlights the possible comorbidities of LHC and
anesthetic considerations. Of these, PAH should be suspected if the
lung is infiltrated by histiocytosis, and will require close monitoring of
right ventricular function and PVR, and ready availability of potential
treatment options including inotropes and vasodilators. Of particular
note, positive pressure ventilation had a dramatic impact on PAH and
end-tidal CO, was grossly misleading and inaccurate in determining
PaCO,. The pre-induction insertion of PAC provided critical new
information on basal pulmonary artery pressure and enabled early
detection of increasing PAH during surgery, which was beneficial not
only for maintenance of hemodynamic during surgery but also for
determining extubation strategy at the end of surgery.
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