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Introduction

Abstract

In a surgical setting, intraoperative methylene blue usage is a safe
and effective technique in detecting gastric leak during laparoscopic
abdominal surgery [1]. A Nasogastric (NG) tube is commonly used to
empty the stomach and to monitor the occurrence of bowel occlusion
after major abdominal surgery. The incidence of misplacement of NG
tubes into the airways ranges between 0.3% and 15% [2] and is associ-
ated with significant morbidity and mortality [3].

A 68-year-old male patient presented to the operating room for
scheduled laparoscopic cholecystectomy. After tracheal intubation
and commencement of surgery, an 18 Fr. NG tube was inserted blindly
through the nostril with no means of assessing its position. A solution
of methylene blue was prepared and 240 ml were injected in the NG
tube. Upon applying negative pressure suction on the NG, a notice-
able change in airway pressure was noted and investigation through
the use of fiber optic vision revealed the presence of bluish liquid in
the bronchi. The NG tube was then re-inserted, the surgeon made the
final confirmation of its proper placement within the stomach and the
surgery continued uneventfully. Postoperative chest x-ray was sugges-
tive of hypersensitivity pneumonitis and emphysema. Patient was first
admitted to the intensive care unit where treatment was initiated, to
be then transferred to the ward and later discharged on post-operative
day three.
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morbidity and mortality, as seen in the review of the literature

[3].

In a surgical setting, intraoperative methylene blue usage is

a safe and effective technique in detecting gastric leak during
laparoscopic abdominal surgery [1]. A Nasogastric (NG) tube is
commonly used to empty the stomach and to monitor the oc-
currence of bowel occlusion after major abdominal surgery. The
incidence of misplacement of NG tubes into the airways ranges
between 0.3% and 15% [2] and is associated with significant

The following case report is of a 68-year-old patient undergo-
ing laparoscopic cholecystectomy, who was subject to intraop-
erative blind misplacement of nasogastric tube into the trachea
and injection of 240 ml of methylene blue solution leading to
airway pressure changes, postoperative hypersensitivity pneu-
monitis and emphysema. Patient was immediately started on
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treatment and follow-up supportive care. By highlighting this
occurrence, we hope to increase clinical awareness of the risks
of intraoperative blind nasogastric tube insertion and the high
occurrence of misplacement as well as the dangers of acciden-
tal methylene blue injection in the lungs.

Case presentation

A 68-year-old male patient known to have diabetes mellitus
Il (HbAlc 6) and a history of gallstones presented to the operat-
ing room for scheduled laparoscopic cholecystectomy. History
goes back to one day prior to presentation when the patient
started complaining of right upper quadrant pain lasting for one
hour then spontaneously relieved. On the day of presentation,
the patient suffered from epigastric and right upper quadrant
pain radiating to the right scapula increasing in intensity. Patient
also reported diaphoresis, while denying nausea, vomiting, di-
arrhea, fever or chills. On physical examination, the abdomen
was soft, non-distended with positive bowel sounds. Murphy
and Mc Burney signs were negative. A CT scan of the abdomen
was performed after IV contrast administration showing; a dis-
tended gallbladder with thickened walls and multiple gallstones
the largest 18 X 15 mm, fluid around the gallbladder and fat
streaking, and a 6 mm calculus in the common bile duct but no
distention of the duct. The findings were compatible with acute
calculus cholecystitis. ERCP was done on day 4 of hospitalization
and laparoscopic cholecystectomy was scheduled the next day.
Patient was studied preoperatively with complete investiga-
tions, a multidisciplinary workup including specialist counseling
(gastroenterology, anesthesiology, cardiology, and endocrinol-
ogy), and complete performance status evaluation. On physical
examination, he had clear auscultation of the lungs, good bilat-
eral air entry with no adventitious sounds. Chest radiography
depicted infiltrates in the lingual, otherwise clear and a cardiac
index within normal range. Patient was well informed about the
surgical procedure, including all possible complications.

Patient presented to the operating room after fasting for
more than 6 hours. General anesthesia was administered; endo-
tracheal tube size 8.5 was inserted under vision with its cuff in-
flated (approximately 7 cc’s of air). Chest auscultation was done
and found to be bilateral, symmetrical and clear. The tube was
then secured in place (22 cm mark) and the eyes protected. The
stomach was decompressed using a suction catheter 18 French,
53 cm and left in place under free drainage. Dexamethasone 8
mg and ranitidine 50 mg were administered intravenously as
Postoperative Nausea and Vomiting (PONV) prophylaxis. Sur-
gery was started through laparoscopy and adhesions were first
noted around the gallbladder requiring excessive dissection.
The gallbladder was then removed and the surgeon requested
insertion of a Nasogastric (NG) tube to verify the integrity of
the stomach by injecting methylene blue tinted solution. The
suction catheter was removed and NG tube 18 French was in-
serted through the nostril. No difficulty or obstruction was en-
countered. Since the surgery was in progress and sterility es-
tablished, the position of the NG tube could not be confirmed.
A solution of methylene blue (1% 100 mg 10 ml vial diluted in
1000 ml sterile water) was prepared and 240 ml of the solution
was injected by increments of 60 ml in the NG tube. The sur-
geon declined distention of the stomach. Upon applying nega-

tive pressure suction on the NG tube, no fluid was collected but
a decrease in airway pressure was noted. Therefore suspicion
was raised about the position of the NG tube being in the lungs
instead of the stomach. The NG tube was removed, and fiber
optic vision of bluish liquid in the bronchi confirmed suspicions.
The patient’s oxygen saturation did not decrease from baseline
and vitals remained stable. Anterior auscultation of the chest
was clear and negative for adventitious sounds. Hydrocortisone
100 mg intravenous was administered as prophylaxis. An oro-
gastric tube 18 French was then inserted and the injection of air
distended the stomach as seen by the surgeon confirming prop-
er positioning of the tube. Injection of 60 ml of the methylene
blue solution followed and integrity of the stomach was verified
and the surgery concluded. The patient was then awakened and
extubated after spontaneous breathing with good volumes and
100% saturation with clear lungs on auscultation. The patient’s
vitals remained stable as he was transferred to the Post Anes-
thesia Care Unit (PACU).

In the PACU the patient was put on facemask 5 L oxygen to
increase his saturation from 90% to 99%. Immediate post-op-
erative chest X-ray (Figure 1 & 2) was done in the PACU show-
ing congested lungs, infiltrates in the right base and soft tissue
emphysema on the right at the level of the lower chest and ab-
domen. The patient was transferred to the intensive care unit
for monitoring and was started on prophylactic treatment for
hypersensitivity pneumonitis after further examination.

Another chest x-ray (Figure 3) done later that same day
showed; a decrease in the right basal infiltrates and soft tissue
emphysema, and so the patient was taken off oxygen supple-
mentation. The next day, the chest x-ray (Figure 4) showed a
further decrease in infiltrates. The patient’s laboratory work-up
was improving with a significant decrease in white blood cell
count and CPR level. Therefore the patient was transferred
to the regular ward where he resided for two more days. The
consequent chest radiographs (Figure 5 & 6) showed no active
lung infiltrates and the patient was discharged home on post-
operative day three.
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Figure 1: PACU post-operative Chest X-ray.
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\ Figure 2: PACU post-operative Chest X-ray ‘ Figure 6: Chest X-ray done on the regular ward.
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' ) '\\ Discussion

Review of the literature sheds light on the different com-
plications and risk factors that are associated with blind tube
insertion, and evaluates the validity of correct placement veri-
fication methods. Patients are exposed to potentially serious
morbidity and mortality from blindly inserted NG tubes. It has
been associated with numerous adverse outcomes such as as-
piration pneumonia, nasal mucosal bleeding, intracranial place-
ment, esophageal and other enteric perforation, hypertension,
tachycardia, arrhythmia, bronchial placement, pneumothorax,
hydrothorax, empyema, and vascular penetration [5-7]. Risk
factors associated with malposition include blind insertion, the
presence of endotracheal tubes, altered sensorium, and previ-
ous tube misplacements [8]. The National Patient Safety Agen-
cy (NPSA) issued guidelines for NG tube insertion with a list of
recommended tests to confirm correct gastric position [9]. It
~ ~ included measuring the acidity/alkalinity of aspirate (stomach
contents) using p" indicator strips in the range 0 to 6 and radi-
ography, emphasizing the inaccuracy of other tests still in use
such as the “whoosh” test, and monitoring for bubbling at the
proximal end of the tube because the stomach also contains
air and could falsely indicate respiratory placement [9]. Tackling
the incidence of injecting profuse amounts of methylene blue
solution into the lungs, no literature was found but rather some
studies on injecting minute amounts of methylene blue for lo-
calization of pulmonary nodules, staining technique for identi-
fying intersegmental planes, and retrograde instillation during
bronchoscopy for diagnoses of bronchopleural fistula [10-12].
We came upon only one similar case report with the injection
of 150 ml of methylene blue stain into the lungs during gastric
\\Figure 4: Chest X-ray in ICU off oxygen. ) bypass to check for the absence of digestive fistula [12]. Patient
management and outcome was briefly discussed, with the use
' —.  of ultrasound for diagnosis of NG tube misplacement into the
| trachea [12].

\ Figure 3: Chest X-ray done in Intensive Care Unit.

We report this case due to its rare incidence, favorable out-
come and potential in illustrating the importance of proper veri-
fication of NG tube placement.

Conclusion

Methylene blue staining may be used to identify tissues in
the lungs but the frank injection of copious quantities of the
solution in the lungs is not standard practice. The consequences
of such an act were not extendedly reported in the literature
so far.

Figure 5: Chest X-ray done on the regular ward
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In this case, the accidental injection of a rather large vol-
ume of methylene blue solution into the lungs did not lead to
deterioration in the ventilatory status of the patient. Nonethe-
less radiologic signs lead to a high suspicion of hypersensitivity
pneumonitis that was successfully treated in a few days without
any sequelae.
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