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ABSTRACT

Transanal minimally invasive surgery (TAMIS) was first described in
2015 and allows resection of early stage malignant rectal lesions or
more advanced lesions when the patients are clinically unable to
undergo more aggressive surgery.

We report a case of hypercapnia during TAMIS presumably related to
gas leak from the rectum cavity and absorption into the arterial blood.
Although the patient was treated conservatively and showed no
clinical consequences of the events described, this report highlight
the need for awareness about the gas leak as a possible complications
related to this techniques and need for closer monitoring as these
might result in immediate or delayed respiratory failure.

RESUMO

A cirurgia transanal minimamente invasiva (TAMIS) foi descrita pela
primeira vez em 2015 e permite a ressecao de lesdes rectais malignas
em estadios precoces ou lesdées mais avancadas quando a condicdo
clinica do doente ndo permite cirurgia mais agressiva.

Reportamos um caso de hipercapnia durante TAMIS presumivelmente
relacionada com fuga de gés da cavidade rectal e absorcao arterial.
Apesar de a doente ter sido tratada conservadoramente e ndo
apresentar consequéncias do evento descrito, este caso enaltece
a necessidade de atencdo a fuga de gas como uma complicacdo
relacionada com esta técnica e de monitorizacao apertada uma vez
que esta pode levar a insuficiéncia respiratéria imediata ou tardia.
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INTRODUCTION

Over the last decades there were important improvements
in transanal surgery with local treatment of cancer arising
as an alternative to a more invasive removal of the rectum,
particularly in patients with early stage tumors but also for
those considered medically unfit for major procedures.*

In 1983 the transanal endoscopic microsurgery (TEM) was
introduced by Buess et al® for the treatment of early rectal
cancer and other benign lesions as a technique to improve
the conventional Parks transanal excision (TAE).® Almost
30 years later Atallah et al” described (transanal minimally
invasive surgery) TAMIS. It has progressively gained
popularity as a safe procedure that is believed to require a
shorter learning curve for those with laparoscopic single port
experience, less complex equipment and overall being more
affordable.®*

This report describes a possible complication resulting from
the inflation with carbon dioxide (CO,) gas.

The patient in this case was properly informed and gave
written informed consent for the publication of this clinical
information.

CASE REPORT
An 80-year-old female patient (weight 56 kg) was

admitted for transanal minimally invasive surgery for a
rectal adenocarcinoma. With a past medical history of
hypertension, insulin dependent diabetes mellitus type 2 and
a surgical history of mastectomy under general anaesthesia
for breast cancer, American Society of Anesthesiologists
(ASA) physical status classification was III. Pre-anaesthetic
assessment data, including electrocardiogram (EKG), chest
x-ray and routine laboratory tests, were within normal limits.

On arrival at the operating room (OR) we administered 1.5
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mg midazolam and induced anaesthesia with 100 pg fentanyl,
120 mg propofol and 40 mg rocuronium. The airway was
secured using a size 7 orotracheal tube and the patient was
positioned in lithotomy-Trendelenburg. As the procedure
began additional 50 pg fentanyl and 10 mg rocuronium
were administered and anaesthesia was maintained
using sevoflurane (MAC 1). Within half an hour end tidal
CO, (EtCO,) rapidly increased and, despite attempts to
optimize volume and minute ventilation, reached 69 mmHg.
Simultaneously the patient became hypertensive (175/75
mmHg) and the electrocardiogram (EKG) showed a decrease
in QRS complexes’ amplitude. Peripheral saturation was only
slightly decreased to 94%.

Suspecting a pneumothorax or atelectasis the procedure was
interrupted and we began manual ventilation of the patient.
Intraoperative chest x-ray and 12 derivations EKG were
requested and an arterial blood gas sampling (ABG) (Table
1) was obtained.

Table 1. Arterial Blood Gas Sampling Results

surgical ward after discussion with the intensive care unit
team with recommendation for closer monitoring for any
signs or symptoms of respiratory distress.

At observation in the first 12 hours the patient was
asymptomatic but at the 24 hours postoperative physical
exam there was a small area of subcutaneous emphysema on
the upper right hemithorax which lead us to the assumption
that the clinical presentation during the surgery was due
to CO, leak. No further measures were taken and on daily
physical exams she showed progressive improvement of the
emphysema being discharged on the fourth postoperative

day fully recovered.

DISCUSSION

Sinceits firstintroduction by Atallah et al® several reports have
shown results that support TAMIS as an important technique

for the management of rectal cancer.**® Concurrently

145 11.5 38 141 1.16 105 04 98,8 242

After EtCO,

sudden rise 7.207 /33
LEBTEIER | 5 o | myp 103 112 37
tion
1 hour
after extubation 7.368 487 836 10.8 3.7
24 hours 7.370 412 85.1 101 38
after surgery
LEGEND:

i

140 1.09 103 0.6 97,5 254
138 1.10 103 0.7 958 26.2
140 1.10 106 0.8 96,7 258

pCO,, partial pressure of carbon dioxide; pO,, partial pressure of oxygen; Hb, hemoglobin; Lac, lactates; SatO,, oxygen saturation

No obvious perforation of the rectal wall was reported by the
surgeons.

By the time the technicians got to the OR the patient was
hemodynamically stable, the EKG in our monitors within
baseline and EtCO, decreasing. Both exams showed no
relevant changes.

After discussion, considering only the rectal wall defect
needed to be repaired, we proceeded to finish the surgery and
for about 20 minutes permitted a rise in EtCO, that began
immediately after CO, source re-activation.

After 1 hour and 40 minutes (delayed by the necessity of
intraoperative exams) the neuromuscular blockade was
antagonized with 200 mg sugammadex and with adequate
minute ventilation and full recovery of the train of four
(TOF) responses the patient was safely extubated. ABGs were
obtained before, 1 hour and 24 hours after extubation (Table
1).

In the Post Anaesthesia Care Unit (PACU) the patient
showed no neurological complications but had a distended
abdomen and tympanitic sounds on percussion. Considering
the outstanding recovery the patient was transferred to the

several complications have been described for both TEM
and TAMIS with bleeding and urinary retention as the most
common but also sepsis, peritoneal perforation, urinary tract
infection, rectal stenosis, hemorrhoid thrombosis.>*”*! Non
traumatic emphysema following TEM though very rare has
been reported!*** and is expected to increase with the growth
of TAMIS.

During the procedure CO, is the preferred gas for rectal
distention since it is more rapidly absorbed than air.
Considering the full clinical presentation we assumed it
was probably due to a leak of CO, from the rectum cavity to
the retroperitoneum and consequently to the mediastinum
and subcutaneous tissue as a result of anatomic continuity
between these structures.”® Even though no further testing
was performed mainly because the patient had an almost
immediate recovery this could explain the sudden CO,
increase as a result of it’s rapid absorption to the blood
stream and the change to a low voltage EKG as a result of
a subcutaneous emphysema or a pneumomediastinum.

Additionally, the patient presented a distended, tympanitic
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abdomen in the PACU. Having not fully considered this
hypothesis at the time of the first signs we did not actively
look for subcutaneous emphysema in the areas we could not
reach during surgery nor in the recovery room.

The slight crepitation felt on the following 24 hour
observation showed some evidence the patient might have
had a larger emphysema that had already been absorbed. The
abdomen exam was also normal without any tenderness and
the postoperative x-ray did not show any changes from the
pre-operative exam.

Furthermore there is the fact that when the surgery was
temporarily stopped and the CO, source was suspended
there was some degree of decrease in the EtCO, and, when
it was resumed, it increased again coming to a normal value
after the end of surgery.

Despite the surgeons not reporting any obvious wall
perforation it might have happened as the mesorectal fat
might not be enough to prevent the CO, from entering the
cavities, as described by Simkens et al.®

LEARNING POINTS

This complications should be considered whenever this
clinical picture is seen during TAMIS.

Although it is possibly life threatening there are several cases
in the literature of full recovery with expectant management,
highlighting the role of close observations and early
recognition of respiratory failure signs and symptoms.

Responsabilidades Eticas

Conflitos de interesse: Os autores declaram nao possuir conflitos de interesse.
Suporte financeiro: O presente trabalho ndo foi suportado por nenhum subsidio
ou bolsa.

Confidencialidade de dados: Os autores declaram ter seguido os protocolos do
seu centro de trabalho acerca da publicacdo dos dados de doentes.
Consentimento: Foi obtido o consentimento para publicagao.

Ethical Disclosures

Conflicts of interest: The authors have no conflicts of interest to declare.
Financing support: This work has not received any contribution, grant or
scholarship.

Confidentiality of data: The authors declare that they have followed the
protocols of their work center on the publication of data from patients.

Consent: Consent for publication was obtained.

Submissao: 08 de dezembro, 2018 | Aceitagdo: 17 de fevereiro, 2019
Received: 8th of December, 2018 | Accepted: 17th of February, 2019

REFERENCES

1. deBeche-Adams T, Nassif G. Transanal minimally invasive surgery. Clin Colon
Rectal Surg. 2015;28: 176-80. doi: 10.1055/5-0035-1555008.

2. Quaresima S, Balla A, Franceschilli L, La Torre M, lafrate C, Shalaby M,et
al. Transanal minimally invasive surgery for rectal lesions. JSLS. 2016;
20:€2016.00032. doi: 10.4293/JSL.5.2016.00032.

3. Maglio R, Muzi GM, Massimo MM, Masoni L. Transanal minimally invasive
surgery (TAMIS): new treatment for early rectal cancer and large rectal
polyps—experience of an Italian center. Am Surg. 2015;81:273-7.

4. deBeche-Adams T, Hassan |, Haggerty S, Stefanidis D. Transanal minimally
invasive surgery (TAMIS): a clinical spotlight review. Surg Endosc. 2017;31):3791-
800. doi: 10.1007/500464-017-5636-4.

5. Buess G, Hutterer F, Theiss J, Bobel M, Isselhard W, Pichimaier H. Das system
fur die transanale endoskopische rectumoperation. Chirurg. 1984;55:677-80.

6. Martin-Perez B, Andrade-Ribeiro GD, Hunter L, Atallah S. A systematic review
of transanal minimally invasive surgery (TAMIS) from 2010 to 2013. Tech
Coloproctol. 2014 ;18:775-88. doi: 10.1007/510151-014-1148-6.

Atallah' S, Albert M, Larach S. Transanal minimally invasive surgery: a giant leap
forward. Surg Endosc. 2010,24:2200-5. doi: 10.1007/500464-010-0927-z.

Lim SB, Seo SI, Lee JL, Kwak JY, Jang TY, Kim CW, et al. Feasibility of transanal
minimally invasive surgery for mid-rectal lesions. Surg Endosc. 2012;26:3127-32.
doi: 10.1007/500464-012-2303-7.

Alves Filho EF, Costa PFO, Guerra JC. Transanal minimally invasive surgery with
single-port (TAMIS) for the management of rectal neoplasms: a pilot study. J
Coloproctol. 2012;32:402-6.

. Widmar M, Garcia-Aguilar J. Complications After TEM (Transanal Endoscopic

Microsurgery) and TAMIS (Transanal Minimally Invasive Surgery). In: Pawlik T,
Maithel S, Merchant N, editors. Gastrointestinal Surgery. New York: Springer;
2015.

. Noura S, Ohue M, Miyoshi N, Yasui M. Transanal minimally invasive surgery

(TAMIS) with a GelPOINT® Path for lower rectal cancer as an alternative to
transanal endoscopic microsurgery (TEM). Mol Clin Oncol. 2016; 5: 148-52. doi:
10.3892/mc0.2016.893.

. Kerr K, Mills GH. Intra-operative and post-operative hypercapnia leading to

delayed respiratory failure associated with transanal endoscopic microsurgery
under general anaesthesia. Br J Anaesth. 2001;86:586-9.

. Simkens GA, Nienhuijs SW, Luyer MD, de Hingh IH. Massive surgical emphysema

following transanal endoscopic microsurgery. World J Gastrointest Surg. 2014;
6: 160-3. doi: 10.4240/wjgs.v6.i8.160.

. Chandra A, Clarke R, Shawkat H. Intraoperative hypercarbia and massive

surgical emphysema secondary to transanal endoscopic microsurgery (TEMS).
BMJ Case Rep. 2014; 2014: bcr2013202864. doi: 10.1136/bcr-2013-202864.

. Sato K, Itoh S, Shigiyama F, Kitagawa T, Maetani |. Pneumoretroperitoneum,

pneumomediastinum and subcutaneous emphysema after colorectal
endoscopic submucosal dissection (ESD) with air insufflation. J Interv
Gastroenterol. 2011;1:136-8. doi: 10.4161/jig.1.3.18513.

72 REVISTA DA SOCIEDADE PORTUGUESA DE ANESTESIOLOGIAVOL.28-N°1-2019



