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Abstract

Background: Transoral endoscopic thyroidectomy vestibular approach (TOETVA) is a

relatively safe procedure with comparable safety profile as open thyroidectomy.

While gas insufflation complications such as subcutaneous emphysema and

pneumomediastinum have been reported postoperatively, there have been no

reports of pneumoperitoneum.

Case report: Our patient underwent an uneventful TOETVA to remove her left thyroid

lobe. Postoperatively, she developed subcutaneous emphysema, pneumomediastinum,

and pneumoperitoneum, which were confirmed on CT scan. She was managed conser-

vatively and recovered uneventfully.

Conclusion: The authors report the first case of pneumoperitoneum following

TOETVA. Surgeons performing TOETVA should be aware of pneumoperitoneum

as a possible complication of this procedure after excluding other possible

causes.
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1 | INTRODUCTION

Transoral endoscopic thyroidectomy vestibular approach (TOETVA) is

a relatively safe procedure and has comparable complication rates

with respect to conventional thyroidectomy outcome with additional

potential adverse outcomes.1,2,3,4 While gas insufflation-related com-

plications such as subcutaneous emphysema, pneumothorax, and

pneumomediastinum may arise from this approach, there have been

no reports of pneumoperitoneum.

2 | CASE REPORT

The patient is a 30-year old Chinese woman with a past medical history

of pan-ulcerative colitis in remission. She presented with a right thyroid

upper pole 2.5 cm nodule. Ultrasonography of the thyroid showed a

2.5 cm × 2.1 cm × 1.5 cm solid TIRADS 3 right thyroid nodule. Size of

right thyroid lobe was 4.4 cm × 1.8 cm × 1.1 cm. Fine needle aspiration

of the nodule reported a follicular lesion of undetermined significance.

She was counseled and consented for an elective transoral endoscopic
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right hemithyroidectomy. Preoperatively, she was reviewed by her gas-

troenterologist who confirmed that her ulcerative colitis was in remis-

sion and given clearance to proceed with thyroid surgery.

2.1 | Surgical procedure

The patient was placed under general anesthesia with transoral intuba-

tion with a nerve-monitoring endotracheal tube. She was placed in a

supine position with her neck extended. The oral cavity was disinfected

using chlorhexidine cleansing solution. Two percent of lignocaine in

1:80 000 adrenaline was injected into the oral vestibular area of the

lower lip at the three port sites. Vestibular incisions were made for

camera and working ports. The first 10 mm incision was made at the

center of the oral vestibule, with a subsequent space created passing

the mandibular area to the anterior neck using an electric scalpel and

Kelly clamp forceps. A blunt-tipped 10-mm trocar was inserted for a

10-mm 30� laparoscope. The CO2 insufflation pressure was set at

6 mm Hg with low-flow settings. Two 5 mm trocars were inserted at

the uppermost and lateral areas near the lower lip on both sides

pointing down to the anterior neck. Subsequently, a working space was

created beneath the platysma first with hydro-dissection using 50 mL

of 1:500 000 adrenaline-saline solution, followed by dissection with an

olive-tip dilator. The boundaries of the working space created was as

follows: level of the hyoid bone superiorly, sternal notch inferiorly and

the anterior borders of both sternocleidomastoid muscles laterally. The

sternohyoid muscles were separated in the midline. The sternothyroid

muscle was dissected off the surface of the left thyroid lobe. The thy-

roid isthmus was dissected and isthmusectomy performed. An ultra-

sonic device was used for the dissection and division of tissue and

vessels. The superior pole and superior pole vessels were identified,

sealed and divided with the ultrasonic device. The superior parathyroid

gland was identified and preserved. The upper pole of the gland

was retracted and rotated medially to identify and preserve the recur-

rent laryngeal nerve (RLN). The inferior thyroid vessels were sealed

and divided close to the gland. The hemithyroidectomy specimen

was removed using an endopouch via the 10-mm incision. The

sternothyroid muscles were re-apposed using absorbable sutures.

The oral vestibule surgical wound was closed in layers, taking care to

re-appose the mentalis. A pressure dressing was applied around the

chin for 24 hours. Total duration of surgery was 3 hours 35 minutes.

2.2 | Postoperative care

In her first post-op review about 30mins later in the PACU, she was noted

to have subcutaneous emphysema in the neck, chest and bilateral arms.

There were no complaints of chest pain or shortness of breath. Eight

hours postoperatively, she developed mild shortness of breath and chest

pain. Her vital signs remained stable and oxygen saturations were normal

on room air. The electrocardiogram was normal. Chest X-ray showed a

small right pneumothorax and pneumomediastinum (Figure 1). She was

placed on 5 L O2 on O2 prongs and her symptoms improved. On the

second postoperative day, a repeat chest X-ray showed interval improve-

ment in size of pneumothorax and pneumomediastinum. However, a

sliver of air was still seen under the right hemidiaphragm (Figure 2).

F IGURE 1 Chest X-ray done 8 hours postoperatively

F IGURE 2 Repeat chest X-ray 24 hours postoperatively, showing
(a) air under the right hemidiaphragm and (b) partial resolution of right
pneumothorax
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Computed tomography (CT) scan of the neck and abdomen was

performed which showed subcutaneous emphysema tracking along

neck, axilla and chest wall, a small pneumomediastinum and small bilat-

eral apical pneumothoraxes. Gas locules were also noted in the right

upper abdominal quadrant, around the gastric pylorus and duodenum

as well as extraperitoneal and retroperitoneal gas. There was no evi-

dence of viscus perforation or bowel inflammation (Figure 3). Serum

amylase and lipase were in the normal range. The patient reported mild

vague abdominal discomfort over the next 2 days. There was mild epi-

gastric discomfort on palpation but no guarding or rebound tenderness.

She was reviewed by the general surgeon whose opinion was that the

pneumoperitoneum was not due to gastrointestinal perforation, and

more likely due to gas insufflation from surgery. Decision was made to

manage her conservatively. She was kept nil by mouth as a precaution

and treated with prophylactic intravenous antibiotics.

Her diet was gradually escalated as her symptoms resolved.

Repeat CT scan on postoperative day 7 showed interval reduction in

intraperitoneal free air (Figure 4). Repeat chest X-ray also showed

complete resolution of pneumothorax and pneumomediastinum. She

was discharged home well 7 days postoperatively.

3 | DISCUSSION

Transoral endoscopic thyroidectomy vestibular approach (TOETVA) is

a relatively safe procedure3,4,5,6,7,8,9 with several large case series

reporting comparable complication rates with open thyroidec-

tomy.1,2,10 Anuwong et al reported a large series of 422 patients who

underwent TOETVA showing no significant difference in complication

rates between TOETVA and open approach.1 Camenzuli et al con-

curred that the rates of recurrent laryngeal nerve palsy, postoperative

hypocalcemia, infection, and bleeding after transoral thyroidectomy

are comparable to those after conventional thyroidectomy.2

While gas-insufflation-related complications such as subcutaneous

emphysema, pneumomediastinum and pneumothorax are possible,

these are uncommon. Anuwong et al1 reported no cases of mediastinal

emphysema. A subsequent case series by the same unit reported seven

cases of subcutaneous emphysema out of 200 patients, all of which

were treated conservatively. In a systematic review by Camenzuli et al,2

there were six (0.8%) cases of subcutaneous emphysema that were all

self-limiting3,11 and an additional case (0.1%) of mediastinal emphysema

that did not carry long-term consequences. In the small case series by

Bakkar et al, all five patients developed subcutaneous emphysema that

resolved within 12-48 hours.12 One Taiwanese case series of

80 patients13 had a particularly high rate of post-op subcutaneous

emphysema (38.8%), of which some had stridor and difficulty breathing

requiring a longer PACU stay. However, all were managed conserva-

tively with oxygen therapy and resolved with no major complications.

There have been some authors reporting on how best to avoid

gas-insufflation-related complications.14,15 Anuwong15 recommended

the following guidelines to prevent gas-insufflation-related complica-

tions: (a) CO2 pressure should not exceed 6 mm Hg and a flow rate of

15 L/min should be set, (b) intermittent release of the gas from the

working space through the valve of 5 mm ports is required, (c) close

coordination with the anesthetist to titrate gas flow with end-tidal

CO2, and (d) proactive postoperative observation for gas-related com-

plications. While limiting the size of flap dissection could also theoreti-

cally reduce the risk of gas insufflation complications, this was not

found to be a significant factor in the authors' experience.

This is the first reported case of pneumoperitoneum following a

TOETVA. In this case, there were no particular risk factors from the

anesthesia and surgical approach point-of-view. Of note, the patient

has a history of ulcerative colitis which was in remission. If the

pneumoperitoneum was secondary to ulcerative colitis, it is more

likely that she would have presented with an acute abdomen and

other clinical features of active disease. The pneumoperitoneum

would also not have resolved so quickly with conservative manage-

ment. Literature16-20 reports cases of perforation in acute ulcerative

colitis but the absolute risk of perforation in ulcerative colitis remains

low. The authors' operating CO2 insufflation pressures were 6 mm Hg

at low flow rate, similar to that recommended by Anuwong et al.15 It

F IGURE 3 Axial cut of CT Abdomen on POD2 showing air
collection around the stomach and duodenum as well as
subcutaneous emphysema

F IGURE 4 Axial cut of CT Abdomen on POD7 showing resolution
of pneumoperitoneum and improvement in subcutaneous emphysema
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is postulated that the pneumoperitoneum could have resulted from

tracking of gas from the pneumomediastinum through the diaphrag-

matic hiatus, collecting around the stomach and proximal duodenum.

In abdominal laparoscopic surgery, subcutaneous emphysema and

pneumomediastinum are recognized complications (albeit typically

self-limiting and mostly clinically insignificant) due to tracking of air

from the intraperitoneal space into the thoracic cavity, mediastinum

and subcutaneous layer despite the presence of a peritoneal lining. In

TOETVA, the converse may be even more likely in the absence of a

similar lining in the neck preventing gas from tracking into the subcu-

taneous layer into the mediastinum and peritoneum. To further

reduce the risk of gas insufflation complications, the neck flaps should

be made along the surface of the strap muscles, rather than just sub-

platysmal, to prevent any false entry into the supraplatysmal space.

An important point to note is that the pneumoperitoneum was

picked up incidentally on the postoperative chest X-ray. While she later

developed vague symptoms of abdominal discomfort, this could have

easily been dismissed as a red herring. Surgeons performing TOETVA

should be aware of pneumoperitoneum as a possible complication of

this procedure. Although self-limiting, such a finding post-TOETVA

would still necessitate a thorough work-up for viscus perforation to

exclude other causes. In addition, a routine postoperative chest and

abdominal X-ray should be considered. The authors also recommend

that using lower pressures in patients with potential risks of colonic

perforation. If the operative field cannot be sufficiently maintained with

the lower pressures, 1 or 2 supporting sutures can be placed to the

anterior neck to hold it up and maintain the working space. Minimizing

operative time in such cases could potentially also minimize the risk of

pneumoperitoneum.

4 | CONCLUSION

The authors report the first case of pneumoperitoneum following

TOETVA. Surgeons performing TOETVA should be aware of

pneumoperitoneum as a possible complication of this procedure and

hence, strive to use lower pressures and minimize operative time.

A routine postoperative chest and abdominal X-ray should be considered.
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