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Acute Airway Obstruction in a Uremic Patient After
Undergoing Unsuccessful Bilateral Attempt of
Permcath Catheterization

Ying-Ming Wang®®, Hsiao-Hsien Ting?, Yuan-Yi Chia®, Kang Liu®

Abstract

We report a case with a history of HIV infection and uremia who
developed a prominent neck hematoma and sudden airway obstruc-
tion resulting in sudden cardiovascular collapse after failed bilateral
attempted subclavian Permcath implantation for hemodialysis. The
patient had a history of twice previous Permcath malfunction re-
solved by urokinase infusion. Postoperatively, venography revealed
bilateral central vein stenosis. This report demonstrates that preop-
erative venography is important to assess the possibility of central
vein stenosis for this type of patient. We also suppose that bilateral
rather than unilateral neck hematoma is an important factor for the
development of acute airway obstruction in this patient.
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Introduction

Airway compression following neck hematoma has been
reported as a complication of central venous cannulation.
This is a life-threatening event that requires immediate and
prompt intervention [1, 2]. We report a uremic patient who
suffered from acute airway obstruction followed by cardiac
arrest inducing by a rapid developing neck hematoma after
undergoing unsuccessful bilateral central venous catheter-
ization.
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Case Report

A 30-year-old mentally retarded man had a history of HIV
infection that was complicated by end-stage renal disease
under regular hemodialysis through Permcath dual catheter
via left subclavian vein for five years. Two years ago, he had
two instances of Permcath catheter obstructions resolved by
urokinase infusion. On the current occasion, he was hospi-
talized due to pneumonia. After admission, Permcath mal-
function was noted during his hemodialysis treatment, and
femoral venous catheterization was performed for temporary
hemodialysis. After antibiotic treatment, his pneumonia im-
proved. Therefore, he was scheduled for Quinton Permcath
implantation for future long-lasting hemodialysis.
Preoperative laboratory findings were within the normal
range except for anemia with hemoglobin of 8.8 g/dl and
thrombocytopenia with platelet count of 94000/ul. General
anesthesia was induced with intravenous propofol 100 mg,
fentanyl 100pg, and rocuronium 50 mg. Laryngoscopy re-
vealed a grade 1 view (Cormack and Lehane), and the pa-
tient’s trachea was intubated using a 7.0 mm internal diame-
ter cuffed oral endotracheal tube. Anesthesia was maintained
with sevoflurane in oxygen/air. After use of full aseptic tech-
nique, an 18-gauge introducer needle was inserted into the
left subclavian vein using real-time ultrasound guidance, and
the J-wire was advanced into the vein. Initially, the guidewire
was threaded smoothly and then difficulty was encountered
when the guidewire was advanced beyond 12 cm. The sur-
geon decided to advance the Pull-Apart Sheath/Dilator over
the guidewire. However, the Pull-Apart Sheath could not be
totally inserted over the guidewire. The surgeon subsequent-
ly tried to advance the Permcath catheter through the sheath,
however, the difficulty was encountered when the catheter
was advanced beyond about 12 cm. Therefore, the procedure
was failed. After short-term local compression of puncture
site, the surgeon decided to perform right side subclavian
Permcath catheterization. Unfortunately, the same problem
occurred. The guidewire was advanced with difficulty at the
length of 10 cm and the Pull-Apart Sheath could not be to-
tally inserted over the guidewire. The surgeon gave up this
procedure finally. After antagonism of neuromuscular block,
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Figure 1. Evaluations post CPR. (a) The chest X-ray showed significant neck and upper chest soft tissue swell-
ing, and upper mediastinal widening. (b) The sonography of the patient's neck revealed diffuse infiltration of
hypoechogenic hematoma separating the common carotid artery (CA) and the internal jugular vein (13V).

the patient breathed spontaneously and extubation was per-
formed. Due to blood oozing from the puncture wound, bi-
lateral local compressions were performed for 30 minutes.
During this period, patient’s consciousness returned. The pa-
tient’s respiratory pattern was normal, and no apparent neck
swelling was noted. The patient was then transferred to post-
anesthesia care unit (PACU).

However, five minutes later, respiratory distress devel-
oped gradually with mild paradoxical respiratory pattern,
but oxygen saturation was 99% under a Venturi mask with
FiO, of 40%. Bilateral breathing sounds were symmetric
with slight basal rales without stridor. Hence we checked
arterial blood gas (ABG) which showed: pH 7.167, PaCO,
64.7 mmHg, PO, 94.5 mmHg, HCO,~ 22.9 mmol/L, Hb 8.7
g/dl. Respiratory distress aggravated rapidly and significant
neck swelling was noted. The patient began to exhibit agita-
tion. In less than one minute, he lost consciousness, show-
ing no chest wall movement. Assisted mask ventilation by
ambu-bagging was applied. Soon, severe bradycardia oc-
curred, followed rapidly by asystole. Cardiac massage and
intubation were performed immediately and intravenous 1
mg epinephrine was given. Performing laryngoscopy during
intubation was difficult (Cormack and Lehane grade 3) and
it revealed significant supraglottic edema. The patient was
resuscitated successfully within one minute. SBP returned to
120 mmHg and heart rate was around 100 beats/min. ABG
was analyzed again, revealing pH 7.076, PaCO, 58.9 mmHg,
PO, 312.6 mmHg, HCO,~ 16.9 mmol/L, Hb 7.7 g/dl. The
patient regained consciousness quickly, and he then received
intravenous midazolam 3 mg for sedation to facilitate me-
chanical ventilation.

Prominent bilateral tense neck swelling with firm palpa-
tion was noted. Marked blood oozing from bilateral surgical
wound was observed, and the surgeon compressed the wound
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for more than two hours to terminate bleeding. There was
mild neck soft tissue swelling with no evidence of pneumo-
thorax on the chest X-ray obtained immediately before CPR.
The chest X-ray obtained post CPR revealed significant neck
and upper chest soft tissue swelling and upper mediastinal
widening (Fig. 1a). Subsequent investigation of the neck by
ultrasound in PACU showed bilateral diffuse infiltration of
hypoechogenic hematoma surrounding anterior neck (Fig.
1b). There was no evidence of puncture of subclavian artery
or other arteries. Then, the patient was transferred to the in-
tensive care unit. Unfortunately, he suddenly succumbed to
refractory septic shock from uncertain infectious source on
the postoperative fifteenth day.

Discussion

Many cases of cervical hematoma-induced acute airway ob-
struction following central venous catheter insertion have
been documented. These obstructions are mainly caused by
inadvertent arterial puncture-induced hematoma [1, 3], arte-
rial pseudoaneurysm formation [4-6], and extravasation of
intravenous fluid from the central catheter [7, 8]. In this re-
port, our patient suffered from acute respiratory compromise
resulting from significant bilateral neck hematoma following
bilateral subclavian venous puncture. The possible mecha-
nisms of airway compression secondary to neck hematoma
have been cited. Direct compression of the trachea by the he-
matoma can result in airway obstruction. Nevertheless, some
authors disagreed and stated that the trachea was rigid and
difficult to compress. They reported that pharyngolaryngeal
edema secondary to venous and lymphatic obstruction by he-
matoma was the mechanism of airway obstruction [5, 9-11].
In our case, the vocal cords could not be visualized and pha-
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ryngeal tissues were edematous at laryngoscopy. In addition,
retropharyngeal hematoma may be a possible mechanism for
airway obstruction following subclavian vein and internal
jugular vein cannulation [2, 12]. Retropharyngeal space, a
potential space lying between the middle (buccopharyngeal
or alar fascia) and deep (prevertebral) layers of the deep cer-
vical fascia, extends from the base of the skull to the level
of T4 in the superior mediastinum and permits movement of
the pharynx, esophagus, larynx, and trachea relative to the
vertebral column during swallowing. Hemorrhage escaping
from the neurovascular sheath via the needle puncture site
into the retropharyngeal space and expanding in this large
compartment can cause airway obstruction at different lev-
els. As suggested, lateral neck X-ray could be a useful tool
for diagnosis of retropharyngeal hematoma [1, 2, 12]. How-
ever, lateral neck X-ray was not performed in this case, so
whether the retropharyngeal hematoma played a role in acute
airway obstruction is unknown.

Airway dimension analysis in patients undergoing ca-
rotid endarterectomy by using preoperative and postopera-
tive computed tomographic (CT) scan of the neck has been
prospectively studied in a previous report [13]. Five of 19
patients with clinical evidence of airway obstruction were
intubated postoperatively. Compared to non-intubated pa-
tients, the anterior-posterior and transverse diameter of the
airway assessed by CT scan and the three-dimensional re-
constructed airway volume were reduced to a greater extent
in the intubated patients. Interestingly, the authors stated that
neck swelling in the intubated group extended bilaterally
from the operative side to the contralateral side of the neck.
In the nonintubated patients, the neck swelling tended to be
only unilateral. Significant bilateral neck swelling, resulting
from the bilateral attempts at central venous catheterization,
was noted in our patient, and acute airway obstruction de-
veloped subsequently even though there was no evidence of
arterial puncture. This indicates that bilateral rather than uni-
lateral neck swelling might have been an important factor for
the development of acute airway obstruction in this patient.

Our patient was arranged venograpgy postoperatively
which showed total occlusion of the bilateral brachiocephlic
veins and superior vena cava. Central vein stenosis is com-
monly associated with central venous catheterization. The
risk factors for central venous stenosis associated with
central venous catheterization are multiple central venous
catheter placements, longer catheter dwell times, subcla-
vian vein catheterization (compared to internal jugular vein
catheterization), left-sided catheterization, and catheter in-
fections [14]. As central vein stenosis may be completely
asymptomatic, and routine or serial venograms are not usu-
ally performed after central venous catheter placement or re-
moval, the incidence of central venous stenosis is uncertain
and likely to be underestimated. MacRae et al assessed the
prevalence of central vein stenosis by using venography in
133 patients on chronic hemodialysis. Of this study popula-
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tion, 41% (55/133) had central vein stenosis. Of the 55 pa-
tients with central vein stenosis, 52 had a history of previous
hemodialysis catheter insertion [15]. In one study evaluating
subclavian vein stenosis before the placement of permanent
vascular-access graft in dialysis patients, upper extremity
venography showed 40% of the extremities with prior or
existing subclavian catheters had significant stenosis. All
27 extremities without prior or existing subclavian catheters
had normal venograms [16]. In addition, the patient had ex-
perienced several instances of Permcath malfunction that
might have been a sign of central vein stenosis, even though
the stenosis was asymptomatic preoperatively. Therefore, in
patients with a history of previous multiple central venous
catheterization and hemodialysis catheter malfunction, we
suggest that preoperative venography is necessary for sub-
sequent catheter insertions to assess the possibility of central
vein stenosis or thrombosis and to avoid access failure and
other complications.

Coagulopathy in our patient was associated with uremia
and HIV infection. Though coagulopathy was not the main
cause of neck hematoma in this case, we thought that it prob-
ably was an exacerbating factor in the rapid development of
the neck hematoma in the absence of arterial puncture. Silva
discovered only seven case reports of acute respiratory ob-
struction related to jugular vein cannulation in a Medline lit-
erature search of English-language publications since 1970,
and five of these patients had coagulopathy [11].

Initial management of patients with acute airway ob-
struction secondary to neck hematoma should be directed at
airway management. Generally, the treatment of choice for
emergent airway obstruction is oral endotracheal intubation.
Laryngoscopic intubation may be difficult due to an inability
to visualize the normal supraglottic anatomy and epiglottis
for anatomy distortion and pharyngolaryngeal edema. Fail-
ure to intubate where ventilation is not possible will result
in the situation of “cannot ventilate, cannot intubate”. In this
critical situation, institution of a surgical airway by needle
or surgical cricothyroidotomy, or by emergency tracheos-
tomy, is indicated to prevent death [7, 17, 18]. However, in
the presence of neck hematoma, it is important to be familiar
with the procedures of cricothyroidotomy/emergency tra-
cheostomy and to be aware that anatomical landmarks may
be difficult to palpate. Laryngeal mask airway (LMA) has
been reported to restore ventilation in acute airway obstruc-
tion caused by neck hematoma [17, 19, 20]. However, some
limitations exist. The success of LM A rescue depends on the
extent of airway edema. LMA could restore ventilation in the
situation of airway obstruction caused by supraglottic ede-
ma, but LMA rescue would be unsuccessful in the presence
of airway obstruction distal to the LMA such as edema of
the glottis and tracheal edema [17]. Besides, alternative non-
invasive approaches to difficult intubation such as fiberoptic
intubation, use of intubating stylet or gum-elastic bougies,
and blind oral/nasal intubation also have been reported in the
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management of airway obstruction caused by neck hemato-
ma in previous reports [11, 19, 21]. In our case, fortunately,
facemask ventilation was possible and tracheal intubation
was successful during cardiac resuscitation. But, compared
to oral intubation at anesthesia induction, tracheal intuba-
tion was more difficult because of significant supraglottic
edema. Surgical evacuation of neck hematoma under local
anesthesia is indicated when there is fatal airway obstruc-
tion or rapid expanding hematoma [22], but it can possibly
fail to relieve the airway obstruction immediately because of
potential laryngeal edema [9].

In summary, in this case, a bilateral neck hematoma
developed because of bilateral venous puncture by a large
bore cannula, vessel dilator, and catheter and grew rapidly
because of compromised venous return through the stenotic
central vein. Furthermore, the patient’s bleeding tendencies
impeded hemostasis and predisposed him to larger hema-
toma formation. Pharyngolaryngeal edema then developed
and caused progressive airway obstruction. This report also
illustrates that in patients with a history of previous hemo-
dialysis catheter malfunction, preoperative venography is
necessary before subsequent catheter insertions to assess
the possibility of central vein stenosis or thrombosis and to
avoid access failure and other complications.
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