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Abstract

Hemoptysis is a common and alarming clinical problem. Acute massive hemoptysisis a life
threatening condition. Different therapeutic strategies such as surgery, endovascular treatment
and/ or bronchoscopy have been applied. We report two cases of patients with severe hemoptysis
who were treated by bronchoscopy guided topical hemostatic tamponade therapy with oxidized
regenerated cellulose.
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Tamponamento hemostatico por broncoscopia com aplicacao de celulose oxidada
regenerada no controlo de hemoptises graves —a proposito de dois casos clinicos

Resumo

Hemoptises sdo um problema clinico comum e grave. Nalguns casos, como nas hemoptises
macig¢as, podem causar mortalidade elevada. Para o seu controlo e/ ou tratamento tém sido
aplicadas diferentes estratégias como a cirurgia, embolizagao das artérias brénquicas e
tratamentos broncoscépicos. Os autores descrevem dois casos clinicos de pacientes com
hemoptises graves, cujo controlo foi efectuado por broncoscopia com aplicagao de
tamponamento hemostatico com celulose oxidade regenerada (Surgicell®, Johnson and
Johnson’s, London).
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Introduction

Hemoptysisis a frequent and alarming clinical problem. It
can be caused by different entities: bronchiectasis (269,
chronic bronchitis (23%, acute bronchitis (159, lung
cancer (139 and others.' Nevertheless, in a significant
proportion of patients, between 3 and 22% the cause
remains undetermined. 2

Acute massive hemoptysis is a life-threatening
condition, by causing either obstruction of the airway
(asphyxiation) or hypovolemic shock, with mortality
rates ranging from 23 to 85% ® Massive hemoptysis is
defined based on the volume of blood expectorated, with
different criteria adopted by different authors, ranging
from 100 ml/ 24 hours to more than 1000 ml/ 24 hours, +¢
which may justify the disparity concerning mortality rates
described in literature.

We describe two cases of severe hemoptysis. They
were successfully treated by bronchoscopic hemostatic
tamponade with oxidized regenerated cellulose (Surgicell®,
Johnson and Johnson’s, London).

Case reports

Case 1

Fifty-eight-year-old woman, non smoker, admitted to
Hospital with moderate hemoptysis. She reported hemoptoic
sputum for three days before admission, without dyspnea,
chest pain, fever, malaise or weight loss. She had a history
of hysterectomy and hiatus hernia.

On admission, physical examination and routine laboratory
studies, including arterial blood gas and chest radiograph
were unremarkable. Rigid bronchoscopy (RB) showed active
bleeding from the right bronchial tree. Ablood clot was
observed obstructing the right lower lobe bronchus. After
clot removal, significant bleeding was reactivated from the
lower segments and instillation of cold saline, aminocaproic
acid, epinephrine solution and tamponade with balloon
catheter were performed, with bleeding control.

A computed tomographic (CT) scanning of the chest,
performed without contrast enhancement, revealed right
intermediate bronchus occlusion (possibly a clot? and areas
of consolidation in right lower lobe. Coagulation profile,
arterial blood gas, tumor markers and immunology tests
were normal.

On the seventh day in hospital, a thoracic CT
angioscan revealed pulmonary embolism at subsegmental
arteries in right upper lobe, right inferior lobe and
some subsegmental arteriesin left inferior lobe. These
findings were not visible in the previous CT-scan, which
was performed without contrast. Anticoagulation with
low molecular weight heparin (LMWH) was started.
In the first day of anticoagulation the patient had a
massive hemoptysis with blood loss about 400 ml, with
hypotension and desaturation. Rigid bronchoscopy was
performed with massive bleeding occurring at right lower
segments. Topical hemostatic tamponade with oxidized
regenerated cellulose (ORC) for bleeding control was
applied (Figure 1). This procedure was performed as
described below in discussion.

Figure 1

Major bleeding IRL. Effective tamponade with ORC.

She was reevaluated by fiberoptic bronchoscopy (FOB) one
week later, which showed absence of active bleeding with
a small clot obstructing B6 (upper segment of lower lobe
bronchus) that was removed without bleeding. Oxidized
regenerated cellulose (ORC) remained in lower lobe
bronchus, partially reabsorbed. One month later, patient
was well under oral anticoagulation. Hemoptysis did not
recur. FOB revealed total reabsorption of ORC.

Case 2

Fifty-four-year-old man, former smoker, admitted to our
Hospital with severe hemoptysis, without fever, thoracic
pain, dyspnea or other complaints. He was previously
healthy. Physical examination and routine laboratory studies
were unremarkable, except for diminished breath sounds
in the lower third of right hemithorax. Chest radiograph
showed segmental atelectasis, in right lower lobe. Arterial
blood gases revealed hypoxemia (Arterial gases with FiO,
31% pH 7,42; pCO, 36,8 mmHg, pO, 67,6 mmHg; HCO,
23 mmol/ |, satO, 94%.

FOB showed blood in both bronchial trees, with clotsin
the right lower lobe and in the main left bronchus, thus RB
was performed. During RB severe bleeding occurred, with
blood loss of 200 ml. For hemoptysis control, instillation
of cold saline and epinephrine solution was performed,
followed by topical hemostatic tamponade with oxidized
regenerated cellulose (ORC) applied in RLL.

Spiral CT-scanning of chest revealed atelectasis of the
medium and right lower lobes without further findings of
remark. On the fifth day in hospital, new rigid bronchoscopy
was performed, showing a clot, thistime in the middle lobe
bronchus, which was removed without bleeding. Partially
reabsorbed ORC remained in right lower lobe occluding
b9 and b10 segments.

Adiagnostic and therapeutic right lower lobectomy was
performed three weeks later, with the final diagnosis of
bronchiectasis.
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Figure 2 RB Forceps, optical terminal inserted through RB
8.5 mm.

Discussion

Hemoptysis management is generally undertaken
emergently with a primary goal of preventing hypoxemia
and lung inundation by protecting the airway using selective
intubation when the bleeding side isidentified.”

Several bronchoscopic techniques have been used to stop
bleeding,® like local instillation of cold saline, epinephrine
solution and/ or Antidiuretic Hormone derivates (ornipressin
or terlipressin).® These might be useful in mild to moderate
hemoptysis, but are insufficient for massive active bleeding.
Endobronchial blocking techniques using a Fogarty balloon
catheter (or similar ones) enable the physician to occlude
the bleeding bronchus on a segmental level, thus providing
more lung tissue for gas exchange. Difficultiesin positioning
the catheter and problems with removal of bronchoscope
over the Fogarty might discourage its use in clinical
practice. '

These treatments are preferentially performed using a
rigid bronchoscope to insure adequate ventilation, to use
rigid ancillary tools, and to efficiently aspirate secretions,
blood and/ or clots.

Oxidized regenerated cellulose is a sterile hemostatic
agent, broadly used across surgical "2 and nonsurgical
specialties. ' The material is derived from regenerated
cellulose oxidized by nitrous oxide, which converts certain
hydroxyl radicals to carboxyl groups and confers an acidic
quality to product that provides a bactericidal environment,
reducing the incidence of infections. '*'¢ It has caustic
activity too, so after it has been saturated with blood, it
swellsinto a brownish or black gelatinous mass and it aids
in the formation of a clot, serving as a hemostatic adjunct
in bleeding control.

The application of ORC for hemoptysis was described by
A. Valipour et al., " with the use of fiberoptic bronchoscopy.
These authors applied it in 57 patients; the procedure
was successfully performed in 98 %of patients with an
immediate arrest of hemoptysis. They concluded that

ORC use is safe, successful and a practicable technique in
massive hemoptysis.

In the cases described in the present article ORC was
applied using rigid bronchoscopy with high-frequency and
intermitent positive ventilation under general anesthesia.
The central airway was cleared of secretions, blood and
clots with large bore suction catheter with identification
of bleeding site. Washing with cold saline solution followed
by instillation of 1:20000 epinephrine solution minimally
controlled the bleeding. Afterwards, ORC mesh was cut to
the appropriate size (40 mm x 40 mm), grasped with rigid
forceps and placed into the bleeding bronchus. Depending
on bleeding severity and bronchus diameter 4 to 10 layers of
ORC mesh can be placed to provide a tight blockade of the
bronchus (Figure 2).

Conclusion

Tamponade hemostatic therapy with ORC is a safe and
practicable technique in the management of hemoptysis. In
the cases described it was possible to control the bleeding
and stabilize patients. In the first case, no other intervention
was needed. In the second case the patient was submitted
to surgery for diagnosis and definitive treatment. Although
being in principle a temporary procedure, this technique
appears to be safe and effective in acutely stopping
moderate to massive hemoptysis. Using rigid bronchoscopy
makes it a more secure, simple and rapid hemostatic
procedure, with no need for posterior removal of material,
asit iscompletely absorbable.
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