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Abstract. We shared a case of an iatrogenic large perforated diverticulitis occured
in 59 years old female patient, that was originally found accidentally by scheduled
colonoscopic procedure, and already taken endoscopic clips maneuver. Unfortunatelly,
the perforation was still opened and later on caused massive pneumoperitoneum and
pneumomediastinum, which was found using abdominal CT Scan. Immediately,
exploratory laparatomy including sigmoid resection and primary anastomosis took
place and the patient was observed carefully in the Surgical Intensive Care Unit using
Enhanced Recovery After Surgery (ERAS) protocol approach.

During the hospitalization, ERAS protocol approach was used to observe and
monitor this patient, that helped the patient to fully recovered within ten days of
hospitalization and there was no readmission at all. Carefull considerations should
took place regarding specific case that happened, but we shared succesfull story of
resection sigmoid with primary anastomosis combined with ERAS protocol approach
for perforated diverticulitis with generalized peritonitis.

Keywords: perforated diverticulitis, Enhanced Recovery After Surgery, emergency
surgery.

IlepdopaTuBTi IMBEPTUKYJIHUTTIH Kelesl XMPYPruschiHaa otajgaH keiiin (ERAS)
JKeJle/11eTI/ITeH OHAJITYAbI eHIi3y: aypy TapUXbl

Anpsiato Hyrpoxo, [lesu Haranbs, Mapus Dnut Cynuctuo, Pamsu Jxayxapu,
Xennpa Konkopo, Dnau Cetuitoco
Oynue Kaponyc aypyxanacsl, [xakapra, Innones3us

Bi3 kocmapibl KOJOHOCKOMMSUIBIK IpoLeaypa Ke3iHae OacTankblia Ke3iecox
QHBIKTAJIFaH JKOHE SHIOCKOMMSUIBIK KBICKBIIITAPMCH MaHEBpIJICY apKbUIbl allbIHFAH
59 skacTtarpl HayKac oienje maiijja OONFaH SATPOTCHII KaWbUIFaH TepPOpaTHBTI
JUBEPTHKYIIUT JKarJalbIMeH OomicTik. OKiHilIKe opaif, mepdopamnus amblk KyHinme
Kajma Oepai JKOHE KEHiH Il KYPBUIBICBIHBIH KOMITBIOTEPI TO(GOTrpadusIChIHBIH
KOMETIMEH aHBIKTaJIFaH MACCHUBTI ITHEBMOIICPUTOHEYM MEH ITHEBMOMEIHACTHHYMHBIH
naiira OomybiHa cebenm Oomnuel. Jlepey CHIMOBHITI IIIEKTIH PE3CKIHACHI IKOHE
Oacrarnkpl aHacTaM030eH KOoca JUAarHOCTHKANBIK JIamapaToMus Kyprizinmi. [lanuent
oramad (Enhanced Recovery After Surgery, ERAS) keliinri >kenenieTinren oHaunTy
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Introduction.

It is estimated that only
with diverticular disease, will be symptomatic and
approximately 5% develops diverticulitis, which lead to
complications such as abscess formation, obstruction or
perforation. Until recently, there is still no consensus on
the optimal management of perforated diverticulitis [1].
It is essential deliver a comprehensive care, not only
focusing on the surgical aspect, but also to optimize its
perioperative care [2].

The Enhanced Recovery After Surgery (ERAS)
reduce perioperative and

10-15% of patients

is designed to

XaTTaMaChIHbIH KOJIIAHBUTYBIMEH MHTCHCHBTI XHUPYPTHSUIBIK Tepamusi OeiMiHe
MYKHAT Tekcepinai. [ocmuranigay KesiHIe OChl HayKacThl Oakputay yiriH ERAS
XaTTaMachl KOJJIAHBUIAbI, OYJI OHBIH OHBIH aypyXaHara TYCKCHHEH KEWiH OH KYH
ilIHEC TOJBIK CAybIFBI KETYiH KaMTaMachl3 €TTi KOHE KaWTalaH TOCIUTAIAAY
MyJzeM OosraH koK. CUMaTTajaFraH HaKThl JKaFaaia MYKHUIT TEKCepy Kepek, Oipak
013 JKalNbUIAaHFAH TCPUTOHUTIICH mepdopanusiaHFal AUBEPTHUKYIUT yiriH ERAS
XaTTaMacblHa COliKec OacTamKbl aHACTaMO30CH CHIMOBHITI iIIEK PE3eKIHSICHIHBIH
COTTI OKUFACBIMEH OOJIICTIK.

Hezizei co30ep: neppopamuemi Ousepmuryium, omaodan Keuinei icedendemiyeen
onanmy, sceden Xupypeusl.

Buegpenne yckopenHoii peaduantanuu nocie onepanuu (ERAS) B Heoro:xHoit
XHpPYPruu nep(opaTuBHOIO IHBEPTUKYJIUTA: HCTOPHS 001e3HI

Anpsato Hyrpoxo, [le3su Haranes, Mapus Oaut Cymucrro, Pamsu [xayxapu,
Xennpa Konkopo, Do Cetuiioco

Bbonpnmma Cestoro Kapomyca, [Ixaxapra, Mnnonesust

MBI MONEITMINCH CIIy4aeM STPOI€HHOTO pPaclpOCTPAHEHHOrO MNephopaTHBHOIO
JUBEPTUKYIUTA, BO3HUKIIETO y 59-7TeTHeH NalMeHTKH, KOTOPHIH MepBOHAYAIBHO
ObUT Ccimy4allHO OOHapyKeH NpH IUIAHOBOW KOJIOHOCKOIIMYECKOH Mpoueaype, u
y’Ke B3AT MAaHEBPHPOBAHUEM SHIOCKONMMYECKUMHU 3axkumaMu. K coxanenuio,
nepdopanust BCE €Ile OCTaBajach OTKPBITOM M TO3KE TMOCITY)KHIa HPHIMHOMN
MAaCCHBHOTO ITHEBMOIEPUTOHEYMa U ITHEBMOMEIMACTHHYMa, KOTOpble OBLIH
0OHapyXeHBbI C MOMOIIbI0O KOMIBIOTEPHOI ToMorpaduu OpromHoi mojoctu. Cpasy
ke Oblla TpoBeAeHa IHArHOCTHYECKAas JamapaToMHs, BKIIOYAIONas PE3EKIUI0
CUTMOBHAHON KHIIKM ¥ TIEPBUYHBIM aHacTomo3. Ilamuentka Obina TIIATENBHO
OCMOTpEHA B OTJEIEHUH XHPYPrUUeCcKOd MHTEHCHBHOM TEepalMu C UCTIOIb30BAHHEM
MPOTOKOJIA YCKOpeHHO# peabunuraruu nocie onepanun (Enhanced Recovery After
Surgery, ERAS). Bo BpeMs rocnuranusanuy Hcmoib3oBaics nporokol ERAS mms
HaOMIOAEHNs 3a ITOH MAIMEHTKOH, 4TO OOECMeunsIo €€ MONHOE BhI3JJOPOBIEHHE B
TeYeHHe JIeCATH JHEH MOocCie TOCIMUTANU3alUuk M TOBTOPHOH TOCHHMTANU3alUK HE
6b10 BoOOmIE. TiiaTenbHOE PAacCMOTPEHME TOMKHO MMETh MECTO B OTHOIICHUH
OMUCAHHOTO TPOHU30ILIEIIETO KOHKPETHOTO CIIydasi, HO Mbl MOAENUINCE YCIEMIHOM
UCTOpUEH Pe3eKIUH CUTMOBUIHON KHIIKH C TIEPBUYHBIM aHACTOMO30M B COUETAHUHU
¢ mpotokosioM ERAS nns meppoprupoBaHHOTO AMBEPTHKYINTA ¢ TeHEPATH30BAHHBIM
MEPUTOHUTOM.

Knrwuegvle cnosa: nepgopamuénviii Ou8epmukyIum, yYCKOpeHHAs peadunumayus
nocie onepayuu, HeOMA0ICHAs XUPYPIUSL.

A colonoscopy procedure was scheduled for a 59
years old female, with a history of abdominal discomfort
for over a year, who was otherwise healthy. There were
no history of bloody diarrhea nor changes nor reduce of
body weight. During the colonoscopy, a large diverticula
was found approximately 16 cm from the anal, with signs
of perforation (Figure 1). Several measures have been
advocated to close the perforation, including the use of
endoscopic clips, but unfortunately it was still opened.

With a stable condition, abdominal CT Scan was
perfomed and reveal a ruptured diverticula with a clip
on its wall, sized of 30x20 mm on the left medial of
sigmoid colon, with massive pneumoperitoneum and

intraoperative stress responses, and to support the
recovery of organ function for a better outcome and
faster recovery. Despite the acknowledgement of ERAS
protocol in elective surgery, there are only few studies that
have investigated the effectiveness of ERAS protocol for
emergency surgical patients [3]. We would like to share
our experience with ERAS protocol in emergency surgical
strategies for complicated diverticulitis.

Case Illustration

pneumomediastinum (Figure 2).

Immediately after CT, surgical consultation was
commenced and exploratory laparatomy was done.
Perforation of the sigmoid colon was found, approximately
5 cm from the pelvic floor, with fecal mass inside and
50 cc pus in the pelvic area (Figure 3). She underwent a
sigmoid resection and anastomosis, together with a trans-
cecal ileostomy (Figure 4A and 4B), and was admitted for
a close monitoring at Surgical Intensive Care Unit.
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The histo-pathology report also confirmed acute
perforated diverticulitis of sigmoid with active chronic
inflammation, mild destruction, non-dysplastic at the edges
of the rupture site. Later on, the patient’s subcutaneous
emphysema and pneumomediastinum resolved within a
few days after the operation. She was discharged 10 days
later and in a good condition.

9

Figure 3. Intraoperative finding showed a perforated sigmoid
colon and pus arround it

Tabel 1. ERAS Protocol in Emergency Surgery for Perforated
Diverticulitis

Time
Interval
Figure 1. The colonoscopic finding of the diverticulitis and the Day 1
closure attempt using endoclip

Emergent ERAS Protocol Approach

Preoperative :
Bowel preparation (patient went through

endoscopic procedures first)
Preoperative education and emergency
consultation to digestive surgeon
No prolonged or overnight fasting
Intraoperative :
General anesthesia  with  short-acting
anesthetic agent
Sigmoid resection with colorectal anastomosis
and trancaecal ileostomy
Combined antibiotics
Postoperative :
Multimodal analgesia
Prevention of nausea and vomiting
Day 2 Started to take oral clear fluid 50 cc / hour
Day 3-4 Early mobilization
Increased oral nutrition uptake
Day 5 Removal of Naso Gastric Tube (NGT) and
urinal cathether
Decreased the use of parenteral nutrition
Day 6 Stop intra-venous injection
Started oral medications, such as : antibiotic
and analgetic (NSAID)

Day 7 Total enteral nutrition and fluid
Day 8 Removal of trancaecal drain
Stop the intra-venous line
Figure 2. Free gas was noted in the pelvic area, retroperitoneal Day 9 Applied the:' storga ba? hil ine th
space, upper abdominal area, and the thoracal area. Poitopera‘nve education, while assessing the
outcomes

Subcutaneus emphysema in the abdominal and thoracal area
were also showed in the CT Scan Day 10 Sucessfully recovered and discharged from the

hospital in a good condition

Discussion

Complicated diverticulitis (such as diverticulitis
accompanied by free gas or perforation), still remains
as the most common indication for emergent operative
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intervention. Emergency surgical management in
diverticular perforation related to endoscopy is necessary
if endoscopic approach failed to close the perforation
[2]. Early warnings for iatrogenic perforations should
be prompted by unusual abdominal pain with distension,
chest pain, subcutaneous emphysema, or shortness of
breath [5,6], while at a later stage is associated with more
severe symptoms or signs, such as Systemic Inflammatory
Response Syndrome (SIRS), hypotension, and mental
confusion [4].

Since the 1980’s, many surgeons has performed
two-stages procedures, consist of resection of diseases
segment, followed by either anastomosis and diverting
stoma or construction of end-colostomy (Hartmann’s
procedure) [1,7]. Vermeulen J, et al argued that the
restoration of bowel continuity after Hartmann’s procedure
is technically a challenging operation and is associated
with significant morbidity (25%) and mortality (14%),
respectively. Hartmann’s procedure also often results in
a permanent colonostomy, whereas the patient will seems
to face the physical and physiological challenges [1]. A
randomized controlled study demonstrated that patients
underwent Hartmann’s procedure were significantly less
likey to undergo stoma reversal (57%) compared with
patients that underwent ileostomy procedure (90%) [7].

Although Hartmann’s procedure is considered as a
safer procedure and especially suitable for patients with
multiple co-morbidities [4], but several prospective studies
have shown that resection with primary anastomosis as
a reasonable option in patients undergoing emergency
surgical operation for complicated diverticulitis [7]. In the
terms of severe postoperative complications and mortality,
primary anastomosis with or without defunctioning
loop ileostomy seems not to be inferior to Hartmann’s
procedure. Salem and Flum also confirmed that mortality
rates after primary anastomosis reached 10% compared
to Hartmann’s procedure that reached the percentage of
19%, respectively [1].

Moreover, present studies also revealed a tendency
towards a lower incidence of both major and minor
postoperative complications in the setting patients with
ERAS protocol. These reduction is likely to result from
combination of multimodal perioperative interventions,
with the intention to attenuate metabolic response to
surgery, to support the recovery of organ function, and to
preserve postoperative immune system [8,9]. Wisely et al.
have identified that ERAS elements should be considered
are not only for elective colorectal surgery, but they are
also appropriate for emergency surgical patients. Based on
their study, most elements were considered appropriate in
varying degrees, such as avoiding the use of drain was
identified as appropriate only for some emergency surgical
patients, regarding their type of cases [8].

ERAS protocol approach with resection and primary
anastomosis, together with trancaecal ileostomy were
successfully perfomed in our case. Although, we realized
that there was variability in the way some elements were
applied, most notably for early postoperative oral feeding
and mobilization, but the range of implementations itself
were not so deviated at all from the concept of ERAS.
Total of 10 days hospitalized looks promosing because
this result might be partly due to combination of the
administration of prevention from nausea and vomitting,
fluid management, and the preferential of NSAID use
rather than opiod-analgesia in the ERAS protocol. Roulin
et al. also reported that there was no evident difference
both in elective surgical and emergency surgical patients
from the first postoperative day to functional recovery
following ERAS protocol [9]. Other parameters such
as the stabilization of the patient’s hemodinamic
intraoperatively and there were no other co-morbidites
and usage of immunosupression drugs from the history
of patient also contributed the decision to do one-stage
procedure with the possibility to develop anastomosis
leakage and intraabdominal late infection was small.

Richter et al. also confirmed that perforated sigmoid
diverticulitis in Hinchey stages III/IV can be safely be
treated by one-stage sigmoid resection and primary
anastomosis. More interestingly, in their study they also
showed that only 1 case out of 33 patients that underwent
one-stage sigmoid resection with primary anastomosis
was found with anastomosis leakage, and then underwent
a second laparatomy with redo anastomosis and protective
ileostomy [10].

Conclusions

Although primary sigmoid resection with Hartmann’s
procedure still consider as the mainstay of operative
treatment for perforated diverticulitis patient, but resection
with primary anastomosis can also be considered in
younger patient, healthy patients whose stable physiology
and with minimal faecal contamination, thus could allow
this approach more aggresively [1]. Moreover, ERAS
protocol in the setting of emergency colorectal surgery
was safe and feasible, that significantly produce shorter
hospitalization and faster recovery of bowel function,
without an increase in 30 days postoperative mortality and
readmission [3].

With generally better outcomes, ERAS protocol still
needs to adapt when it comes to emergency surgical setting
as compliance with all ERAS elements that can be difficult
to be done. A multidisciplinary team approach and more
study are required to formulate this ERAS protocol into an
effective care pathway for the heterogeneous emergency
surgical patient.
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