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RESUME:

But du travail : Analyser la prise en charge chirurgicale de la maladie diverticulaire avant,

pendant et apres le premier confinement.

Meéthodes : Issue de la série multicentrique de 1’ Association Francaise de Chirurgie, cette étude
a inclus tous les patients opérés entre janvier 2018 et septembre 2021. Trois groupes ont été
comparés : A (période pré-confinement : 01/01/18-16/03/20), B (1* confinement : 17/03/20-
03/05/20) et C (post-confinement : 4/05/20-30/09/21).

Résultats : 1965 patients (A n=1517, B n=52, C n=396) ont ét¢ inclus. Le groupe A présentait
significativement plus d’antécédent de diverticulite comparativement aux deux autres groupes
(»=0.007), notamment compliquée (p=0.0004). Le taux de péritonite était significativement
plus élevé dans le groupe B (46,1%) et C (38,4%) par rapport au groupe A (31,7%) (p=0,034
et p=0,014). Concernant la stratégie chirurgicale, I’intervention de Hartmann était plus souvent
réalisée dans le groupe B (44,2%, vs. A 25,5% et C 26.8%, p=0.01). La mortalité a 90 jours
¢tait significativement plus élevée dans le groupe B (9,6%, vs. A 4% et C 6,3%, p=0,034). Cette
différence était également significative entre les groupes A et B (p=0,048), ainsi qu’entre les
groupes A et C (p=0,05). Il n’y avait pas de différence significative entre les trois groupes

concernant la morbidité postopératoire.

Conclusion : Cette étude montre que la prise en charge de la maladie diverticulaire été
influencée par le COVID-19 lors du 1 confinement, mais aussi aprés et ce jusqu’en septembre
2021, tant sur la présentation clinique initiale que sur la mortalité postopératoire.

Mots-clés:

Maladie diverticulaire, COVID 19, confinement, stratégie chirurgicale



Impact of the COVID-19 epidemic on the surgical management of sigmoid diverticular

disease: are we really back to the world before?

ABSTRACT:

Aim of the study: To analyze the surgical management of sigmoid diverticular disease (SDD)

before, during and after the first containment rules (CR).

Methods: From the French Surgical Association multicenter series, this study included all
patients operated on between January 2018 and September 2021. Three groups were
compared: A (before CR period: 01/01/18-16/03/20), B (CR period: 17/03/20-03/05/20) and
C (post CR period: 4/05/20-30/09/21).

Results: 1965 patients (A n=1517, B n=52, C n=396) were included. The A group had
significantly more previous SDD compared to the two others groups (p=0.007), especially
complicated (p=0.0004). The rate of peritonitis was significantly higher in the B (46.1%) and
C (38.4%) groups compared to the A (31.7%) (p=0.034 and p=0.014). As regards surgical
treatment, Hartmann's procedure was more often performed in the B group (44.2%, vs. A
25.5% and C 26.8%, p=0.01). Mortality at 90 days was significantly higher in the B group
(9.6%, vs. A 4% and C 6.3%, p=0.034). This difference was also significant between the A
and B groups (p=0.048), as well as between the A and C groups (p=0.05). There was no

significant difference between the three groups in terms of postoperative morbidity.

Conclusion: This study shows that the management of SDD was impacted by COVID-19 at
CR, but also after and until September 2021, both on the initial clinical presentation and on

postoperative mortality.

Keys words:

Sigmoid diverticular disease, COVID 19, containment, surgical management
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PREAMBULE

La maladie diverticulaire est une pathologie fréquente, a risque de complications ou de
récidive, susceptible d’entrainer une morbidité et une mortalité non négligeables pour les
patients. Elle est donc, a ce titre, encadrée par de solides recommandations, nationales ou

internationales (1-8).

D) DEFINITIONS

La diverticulose colique est, par définition, asymptomatique. Elle correspond a une
anomalie anatomique acquise du c6lon, se manifestant par la présence de diverticules. Un
diverticule colique se constitue sur une zone de faiblesse de la musculeuse colique et forme
une hernie au travers de la musculeuse, refoulant la muqueuse, la sous muqueuse ainsi que la
séreuse colique. Elle peut se situer sur I’ensemble du cadre colique mais est néanmoins plus
fréquente dans le sigmoide (90% des cas). Le nombre de diverticules peut varier d’un a

plusieurs centaines, avec une taille moyenne entre 5 a 10mm (9)

Figure 1 : aspect d’un diverticule Figure 2 : Aspect scannographique de diverticulose

9) sigmoidienne (10)

La maladie diverticulaire regroupe la diverticulite et ses complications.

La diverticulite aigué correspond a I’inflammation/infection d’origine diverticulaire.



Figure 3 : Aspect scannographique d’une diverticulite sigmoidienne simple (10), astérisque :

rehaussement pariétal diverticulaire, fleche : infiltration locale de la graisse péridiverticulaire

Les complications aigués liées a la diverticulite regroupent les complications locales

(phlegmon ou abcgs), les péritonites purulentes ou fécales ainsi que les hémorragies basses.

Elles sont également responsables de complications plus insidieuses comme la sténose

inflammatoire, qui représente 10 % des occlusions coliques, ou la fistule (9).

Les complications infectieuses sont classées selon la classification de Hinchey, basée

sur I’évaluation scannographique initiale (11).

Stade I Phlegmon (Ia) et/ou abcés péricolique (Ib)
Stade 11 Abces pelvien, abdominal ou rétropéritonéal (péritonite localisée)
Stade 11 Péritonite généralisée purulente

Stade IV

Péritonite fécale




Figure 4 : Aspect scannographique d’une diverticulite sigmoidienne Hinchey la (a gauche) et Hinchey

Ib (a droite) (10)

Figure 5 : Diverticulite sigmoidienne stade Hinchey Il (astérisques : abces pelviens, intra ou

rétropéritonéaux) (10)
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Figure 6 : Péritonite purulente (Hinchey I1l) (10)  Figure 7 : péritonite stercorale (Hinchey 1V) (10)

(Fleches : épanchement et bulles extradigestives) (Fleche : granité stercoral intrapéritonéal)

La diverticulite chronique se définit par des symptomes persistants aprés une poussée de
diverticulite, altérant la qualité de vie (douleurs chroniques, trouble du transit). Elle concerne

environ 4 a 10% des épisodes de diverticulites (9).

II) EPIDEMIOLOGIE

La fréquence de la diverticulose augmente avec 1’age. L’article de State and Al (12),
¢tudiant la population américaine, rapporte que la prévalence de la diverticulose atteint 60%
des américains de plus de 60 ans. Parmi eux, moins de 5% auront une crise de diverticulite.
L’obésité est décrite comme un facteur de risque.

Parmi les diverticulites, 12% seront compliquées (12-13). La complication la plus
fréquente est le phlegmon ou 1’abces. Les facteurs prédictifs de complication sont
principalement I’immunodépression, le tabac ou 1’utilisation de certains médicaments

(corticoides, AINS) (9).
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Figure 8 : Histoire naturelle de la diverticulite (12)

Le taux de mortalité varie en fonction des complications. Selon les études, elle peut
attendre 10 a 11% en cas de péritonite purulente ou stercorale (8 ;14-15). Une étude de
cohorte (16) au Royaume-Uni a montré que la mortalité a 1 an était a 20% chez les patients
atteints de diverticulite perforée quand elle est a 4% dans la population générale, les patients
étant appariés selon 1’age et le sexe.

Le risque de récidive de diverticulite aprés une premicre poussée concerne environ un
tiers des patients avec un recul moyen de 10 ans. Il varie entre 9 et 32 % selon les études (17-
21). Le risque de récidive augmente avec le nombre d’épisodes (22). 11 est également élevé a
court et a long terme apres un traitement médical d’un épisode compliqué (23-25). Une méta
analyse des facteurs d’échecs (23) du traitement non opératoire (TNO) a ainsi estimé le taux
de récidive a 25.5% aprées un épisode de diverticulite aigué, dont 60.9% concernent des
diverticulites compliquées.

Les facteurs de risque de récidive ont été beaucoup étudiés dans la littérature (17-20). Ont
été identifiés comme facteurs prédictifs de récidive apres une premiere poussée de
diverticulite aigué sigmoidienne : la gravité scannographique de la poussée ainsi que 1’age

inférieur a 50 ans.

III) PHYSIOPATHOLOGIE

La pathogénie de la diverticulose est encore mal connue. Elle ferait intervenir des troubles
moteurs aboutissant a une hyperpression colique, la pauvreté du bol fécal en fibres
alimentaires, ainsi que le microbiote intestinal (9 ;12). Il pourrait exister ¢galement des

facteurs génétiques.



IV) DIAGNOSTIC DE LA DIVERTICULITE SIGMOIDIENNE (8)

1) Clinique

Une diverticulite sigmoidienne se traduit par des douleurs abdominales, souvent
localisées en fosse iliaque gauche, a laquelle s’associent de la fievre et des troubles du transit
(plutdt constipation que diarrhées).

L’examen clinique peut retrouver une défense en fosse iliaque gauche ainsi que des

signes d’irritation péritonéale, allant jusqu’au a la contracture généralisée.

2) Biologique

On retrouve un syndrome inflammatoire biologique, caractérisé par des leucocytes et
une CRP augmentés. Il est recommandé, pour chaque suspicion clinique de diverticulite, de
réaliser un hémogramme, une CRP et une créatinine (nécessaire pour réaliser un scanner

injecté).

3) Imagerie (10)

Le diagnostic formel de diverticulite, y compris chez les patients avec antécédents de
diverticulite, est affirmé par un examen d’imagerie a chaque épisode. En effet, les données
cliniques et biologiques a elles seules ne suffisent pas.

L’examen de référence est un scanner abdomino-pelvien injecté, en absence de contre-

indication. Il permet le diagnostic et la recherche des complications.



V) TRAITEMENT MEDICAL DE LA CRISE (8)

1) Non compliquée

I1 est admis que le traitement ambulatoire, avec ou sans antibiothérapie, est
recommandé dans les diverticulites non compliquées (stade Hinchey Ia). Les critéres
d’hospitalisation sont liés a un comorbidité significative et/ ou un contexte social défavorable,
rendant I’observance et la surveillance difficiles (26-28).

Par ailleurs, si elle est bien tolérée, il n’est pas recommandé d’avoir une alimentation

restrictive pendant la crise.

a) Sans antibiothérapie

Le traitement symptomatique sans antibiotique est recommandé pour les diverticulites
non compliquées, confirmées par un scanner. Les critéres d’exclusion sont :
-les signes de gravité (PAS<100mmbhg, fréquence respiratoire >22/min ou confusion)
-Immunodépression (congénitale ou acquise, traitement immunosuppresseur, corticothérapie
systémique, cancer évolutif, insuffisance rénale terminale).
-Score ASA>3 (comorbidité sévere)
-Grossesse

Cette recommandation a été écrite suite a deux essais multicentriques randomisés
comparant les prises en charge de patients ayant des diverticulites Hinchey Ia (essai AVOD
(29)) ou Hinchey Ia et Ib (essai DIABOLO (30)), avec ou sans antibiotiques.

Les criteres d’échec relevés dans les études étaient notamment une CRP initiale
>170mg/1 (31), la présence de collections liquidiennes sur le scanner initial, et dans une

moindre mesure la longueur du cblon atteint de diverticulite (32).
b) Avec antibiothérapie
Les recommandations de la HAS stipulent qu’une antibiothérapie par voie orael est

recommandée en cas d’échec du traitement symptomatique. Cette antibiothérapie est de

I’amoxicilline et acide clavulanique en premiére intention (AUGMENTIN®) ou, en cas



d’allergie, une fluoroquinolone (type CIFLOX®, LEVOFLOXACINE®), associé au
metronidazole (FLAGYL®).

En cas de signes de gravité, de score ASA>3, de grossesse ou d’immunodépression,
une antibiothérapie par voie intraveineuse est proposée selon les mémes modalités que le
traitement de la diverticulite compliquée.

La durée du traitement en per os fait I’objet d’une recommandation d’experts car il
n’existe aucun consensus entre les différentes études réalisées (33). Il est admis qu’elle ne

doit pas dépasser 7 jours.

2) Compliquée

a) Forme abcédée (Hinchey IIb ou II)

Il n’existe aucune étude avec un niveau de preuve élevé concernant le type et la durée
de I’antibiothérapie (8). Un avis d’expert préconise une antibiothérapie par voie intra veineuse
associant amoxicilline-acide clavulanique et gentamicine, ou céfotaxime et métronidazole, ou
ceftriaxone et metronidazole. En cas d’allergie prouvée, une association Iévofloxacine,
gentamine et metronidazole est possible. En absence d’argument scientifique, il n’existe pas
de recommandations concernant la durée de I’antibiothérapie.

Il est recommandé¢ de drainer radiologiquement les abces diverticulaires lorsque cela
est techniquement faisable, car cela peut étre une alternative a la prise en charge chirurgicale.
En effet, I’é¢tude de Elagili and Al (34) a montré que le drainage percutané améliorait
I’efficacité du traitement non opératoire, avec moins de prises en charge chirurgicales en
urgence. D’autre part, 1’étude de Jalouta and Al (35) a montré que les patients traités par
drainage percutané avaient une survie sans récidive a 5 ans de 77% et sans colectomie a 5 ans
de 55%, faisant du drainage une option acceptable pour le traitement de la crise.

Néanmoins, le taux de récidive est élevé. 1l est significativement bien plus élevé chez

les patients drainés pour un abces a distance (51%) que pour un abces paracolique (18% (23).
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b) Forme perforée (Hinchey III ou IV)

Il n’existe pas d’¢étude d’assez bonne qualité permettant de faire des recommandations
de grade ¢élevé concernant la prise en charge des diverticulites perforées.

Il est admis qu’une antibiothérapie seule, sans geste chirurgical ou drainage
radiologique, est recommandée pour les diverticulites perforées avec présence de bulles de
pneumopéritoine péricolique et en I’absence de signe clinique de péritonite.

Une antibiothérapie seule, sans geste chirurgical ou drainage radiologique, est
recommandée pour les diverticulites perforées avec présence de bulles de pneumopéritoine a
distance et en ’absence de signe clinique de péritonite.

En effet, la seule étude que nous ayons trouvée est 1I’étude de V.J Sallinen et al. (36) qui
recense de maniere rétrospective 132 diverticulites perforées traitées médicalement. Cette
¢tude montrait que les patients, avec uniquement des bulles d’air péricoliques sans abces, ont
un taux de succes du traitement médical de 99 %, les patients avec un pneumopéritoine a
distance du colon ont un taux de succés du traitement médical de 62 % et, enfin, les patients
avec un pneumopéritoine abondant et/ou du liquide dans le cul de sac de Douglas et/ou un

retropneumopérioine ont un taux de succes plus faible, de 1’ordre de 40 %.

VI) TRAITEMENT CHIRURGICAL DE LA CRISE (8)

Les techniques chirurgicales d’urgence ont fait I’objet de nombreuses études, notamment
dans les stades Hinchey III ou IV (37-42). En aucun cas le lavage par coelioscopie n’est

recommandé (43-46).

1) Indications chirurgicales

a) Stade Hinchey I a Il

Il est recommandé de réaliser une résection- anastomose plus ou moins protégée.

L’abord laparoscopique peut étre une alternative a la laparotomie (48).
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b) Stade Hinchey III-IV

Il n’est pas recommand¢ de réaliser une résection anastomose non protégée.
L’intervention de Hartmann est a privilégier, la laparotomie reste la voie d’abord de référence
(14-15, 48). Néanmoins, la résection-anastomose avec iléostomie de protection a de plus en
plus sa place (49)

De maniere générale, le Hartmann est I’intervention recommandée en cas d’instabilité
hémodynamique ou de patients a haut risque de complications, soit pour :

-les patients immunodéprimés : immunodépression congénitale ou acquise, traitement
immunosuppresseur, corticothérapie systémique chronique, cancer évolutif, insuffisance
rénale terminale.

-les patients avec des comorbidités sévere : ASA>3.

Par ailleurs, en cas d’instabilit¢ hémodynamique, la chirurgie de damage control peut
étre pratiquée (50). Il s’agit d’une chirurgie en deux temps. Le premier temps comprend la
résection du cdlon atteint par laparotomie, le lavage de la cavité abdominale et la fermeture
abdominale temporaire par VAC thérapie ou fermeture cutanée exclusive. Le deuxiéme
temps, au bout de 48h a 72h, consiste a faire I’anastomose colo rectale si I’état général du

patient et les conditions locales le permettent.

2) Techniques chirurgicales (37)

a) Résection- anastomose colique

Cette technique peut étre réalisée en laparotomie ou en coelioscopie. Elle est a
privilégier pour les stades Hinchey I a II opérés en urgence mais peut étre réalisée dans les
stades Hinchey III ou IV a condition d’étre protégée par une iléostomie. La technique
chirurgicale s’apparente a celle de la chirurgie prophylactique, a savoir une sigmoidectomie

sans curage, avec anastomose colorectale mécanique (décrite ci-dessous).



Figure 9 : sigmoidectomie carcinologique (grisé) vs sans curage (ligne noire)
b) Chirurgie de Hartmann

Cette chirurgie consiste en une sigmoidectomie, classiquement par laparotomie méme
si une coelioscopie est possible, sans rétablissement de continuité. Le moignon rectal est
abandonné dans la cavité abdominale. Le moignon colique est monté en stomie en fosse

iliaque gauche. La mortalité est de 18.8% et seuls un tiers des patients seront rétablis (51).

= Y

Figure 10 : Moignon rectal abandonné (trait plein), mésosigmoide (1), utérus (fleche)

(37)
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VII) TRAITEMENT CHIRURGICAL PROPHYLACTIQUE A
DISTANCE DE LA CRISE

1) Indications chirurgicales (8)

L’intervention consiste en une sigmoidectomie avec rétablissement de continuité dans
le méme temps, par anastomose colorectale. L’abord préférentiel est la coelioscopie.

La sigmoidectomie prophylactique (ou élective) pour pathologie diverticulaire est
associée a un risque de mortalité de 0,4 % a 0,7 % et un risque de stomie de 6 %. Sur le long
terme, elle peut étre responsable de troubles digestifs ou de douleurs chez 12 % des patients,
ainsi que de troubles du transit chez 25 % des patients. Elle améliore néanmoins
significativement la qualité de vie, notamment pour les diverticulites chroniques. De plus, si
elle ne I’¢limine pas complétement, elle diminue le risque de récidive de diverticulite, qui
serait de 8 % a cinq ans et a 12,5 % a dix ans. Ces récidives entrainerait une nouvelle

intervention, a froid ou en urgence dans prés de la moitié des cas.

a) Patient asymptomatique

Le nombre de poussées, le délai entre les épisodes ou encore 1’age jeune du patient ne
permettent pas a eux seuls de poser 1’indication de sigmoidectomie. En revanche, elle est
indiquée au décours d’une diverticulite aigué compliquée, notamment abcédée. Elle est
¢galement recommandée chez le patient immunodéprimé ou insuffisant rénal chronique, a
nuancer en fonction de I’age (>75 ans) et des comorbidités (notamment cardiopathie et
BPCO).

b) Patient symptomatique

Il est recommandé de proposer une sigmoidectomie ¢élective en cas de symptomes
persistants apres une poussée (diverticulite chronique ou « smoldering diverticulitis) ou en cas
de récidive fréquentes impactant la qualité de vie (grade B).

Elle est également recommandée en cas de sténose inflammatoire colique

symptomatique ou de fistule (grade C).
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2) Technique chirurgicale (37)

-11 est recommandé de faire une coloscopie avant toute sigmoidectomie prophylactique.
-1I est recommandé de réaliser I’intervention au moins deux mois apres la derniére poussée.

-La coelioscopie est I’abord privilégié.

-Une préparation colique n’est pas recommandée, un lavement rectal peut étre réalis¢ la veille

et le matin de I’intervention.

Figure 11 : installation du patient en décubitus dorsal, jambes écartées en double équipe (37)

Figure 12 : positionnement des trocarts (37)
1 : trocart optique(10mmy), 2 : fosse iliaque droite(10mm), 3 : sus pubien, 4 : hypochondre
droit, 5 : flanc gauche
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a) Résection du sigmoide

La résection doit emporter la zone siege de la ou des poussée(s). L ensemble du cdlon
sigmoide doit étre réséqué de fagon systématique, avec la charniére rectosigmoidienne. Il est
recommandé de ne pas étendre la résection colique au-dela du colon sigmoide de fagon
systématique méme en présence d’une diverticulose en amont.

Pour une anastomose sans tension, il est recommandé d’abaisser 1’angle colique

gauche. La mobilisation de 1’angle colique gauche peut étre réalisée de manicre centripéte (de

dehors en dedans, plus adaptée a une pathologie bénigne) ou centrifuge (de dedans en dehors).

La section de ’artére colique supérieure ne doit pas étre systématique et ne doit étre réalisée

que pour faciliter la mobilisation du c6lon gauche.

Figure 13 et 14 : Dissection centripétique : décollement colo pariétal gauche puis

colo épiploique (37)

Le mésocolon sigmoide est ensuite incisé a distance de la racine des vaisseaux, a la
jonction du colon descendant/sigmoide. Il est recommandé de préserver I’artére mésentérique
inférieure en sectionnant les artéres sigmoidiennes au moins apres leur division du tronc des
sigmoidiennes. Cela permet une diminution de I’incidence de troubles défécatoires post
opératoires en préservant les fibres sympathiques et parasympathiques. Le risque de désunion

anastomotique est ¢galement moins élevé.
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Figure 15 : libération du célon a distance de la racine des vaisseaux et en conservant une

partie du meéso (risque de lésion des nerfs pelviens) (37)

La dissection se poursuit jusqu’au haut rectum. Celui-ci est sectionné a 1’aide d’une
agrafeuse linéaire. La piéce est extraite par agrandissement d une cicatrice de trocart ou par
une incision sus pubienne de Pfannenstiel. La section colique proximale se fait en extra

corporel, en zone colique saine.

Figure 16 : Section du haut rectum (37)
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b) Anastomose colorectale mécanique transsuturaire

Il n’existe pas de données dans la littérature concernant le type d’anastomose,
manuelle ou mécanique. L’anastomose mécanique reste néanmoins la plus fréquente. Elle
peut étre terminoterminale ou latéroterminale.

Ainsi, on positionne 1’enclume de la pince circulaire au niveau de la section colique
proximale. L agrafeuse circulaire est introduite par I’anus. L’anastomose est réalisée apres

réinsufflation de la cavité abdominale.

Figure 17 et 18 : I’anastomose est réalisée en solidaridant les deux éléments par un dispositif de
vissage. Les deux extrémités digestives sont alors soudées entre elles par un agrafage au travers de la
ligne d’agrafes rectales. (37).
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c) Suites et complications

La réhabilitation améliorée (RAAC) est recommandée.

La désunion anastomotique peut survenir dans 2.5% a 7.7% des cas selon la
littérature (52). Les facteurs de risques identifiés sont la voie d’abord (coelioscopie vs
laparotomie), la non préservation de I’artére mésentérique inferieure (53), le type
d’anastomose (latéro-terminale a privilégier (54)) ou le contexte de réalisation (en urgence ou
programme) (37).

Les modalités thérapeutiques sont variées, comprenant une antibiothérapie, un
drainage radiologique ou une reprise chirurgicale. La reprise chirurgicale peut aller de la
réfection de 1’anastomose avec iléostomie de protection a une intervention de Hartmann.

La sténose anastomotique a une incidence de 0 a 30% selon les études, avec en
moyenne 5% de patients symptomatiques (55). Sa prise en charge est souvent difficile, avec

une place importante de la dilatation endoscopique
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VIII) ANNEXES : TABLEAUX HAS (8)

Annexe 1 : Patient avec suspicion de diverticulite colique

Patient avec suspicion de diverticullte colique
(douleurs de i3 fosse lllaque gauche, froubles du transit

fiévre, géfense fosse lllaque gauche)
Non
Sepsis grave
ou choc
y
Blian sanguin
(hemogramme, CRP
créatinine)
CRP =5 mg ,
etGB =10GA
CRP=>5
ou GB>10GA
y
Orientation vers
autres diagnosics

HAS / Service des bonnes oratiaues orofessionneles / novembre 2017
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Annexe 2 : Patient avec diverticulite compliquée

Patient avec diverticullte compliquée
(abces, Nistules, pértonites dorigine diverticulalre, sténoses)
Hospitalkisation

en urgence

Oui Signe de pertionite Non
ou
sepsis mal conrole
\
Traltement médcal
Chirurgie en urgence
A
Oui
Présence
d'un abces
Etat de choc
ou a haut
risque de
. Tallle » 3cm et Tallle =3 cm
Non accassible ou Inaccassibie
Oui
Hinchey | ou Hinchey lll ou
1} v
Résaction Résection
anastomose anastomose
plus ou moins protégée ou
protagée en Hartmann
cas d'échec
du traltement
medical
Intervention
de Hartmann

HAS / Service des bonnes pratiques professionneles / novembre 2017
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I) INTRODUCTION

In 2020, first cases of the Corona Virus Disease 2019 (COVID-19), caused by the severe
acute respiratory syndrome coronavirus type 2 (SARS-Cov2), were also reported in France. As
a result of the spreading pandemic, a state of emergency was then declared and nationwide
containment rules (CR) were imposed by the French government on almost the entire
population (1). Furthermore, a triage system was implemented whereby only patients with
illnesses requiring urgent treatment were given access to health facilities. Elective cases were
postponed to provide more medical resources to ensure the treatment of patients suffering from
severe COVID-19 disease.

Sigmoid diverticular disease (SDD) of the colon is a common pathology whose diagnosis
and treatment are largely dictated by evidence-based guidelines (2-9). Due to the acute situation
caused by the COVID-19 pandemic, these guidelines could no longer be implemented in large
parts, so that an adaptation of the management was necessary.

So far, there is only one study (10) that compared the management of acute SDD before and
during the COVID-19 era. In this retrospective single-center study, the number of cases
managed for acute SDD decreased by almost 52 % compared to the pre COVID-19 study period
(10). Additionally, as a result to the nationwide implemented triage system, there was a higher
rate of Hinchey II - IV stages in the COVID-19 period but with no impact on the perioperative
mortality rate. However, after a period of limited availability of medical resources for the usual
broad and timely treatment of our patients, we need to return to normality in France, but also
worldwide, as before the COVID-19 pandemic. This does not seem to be the case yet and we
still seem to be in a consolidation phase, as a second survey in January 2022 polled 367 visceral
surgeons from 59 different countries. In this, a majority reported that the pandemic is still
having a significant impact on the treatment and outcome of emergency surgical patients
(83.1% and 78.5% respectively). Surgeons continue to report a decrease in surgical emergencies
(44.7%) and patients with longer and more severe conditions, particularly perforated
appendicitis (62.1%) and diverticulitis (57.5%) (11).

The aim of this retrospective multicenter study is to evaluate the surgical management and

outcome of SDD in France before, during and after the COVID-19 pandemic.
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II) MATERIALS AND METHODS

1) Data collection

Retrospective multicenter study conducted among members of the Association
Frangaise de Chirurgie (AFC). Data concerning the patients’ medical records were included in

an online database (http://www.chirurgie-viscerale.org) using a computerized standardized

questionnaire. Between January 2010 and September 2021, 40 centers (34 academic centers)
included 1968 patients operated with colonic diverticular disease.

Recorded data included patients’ demographics, description of past history of acute
diverticulitis and their medical treatment, clinical presentation (corresponding to the first
symptom before surgery), laboratory results and imaging studies, details of surgical procedures,
pathological data, duration of follow-up, and short- and long-term postoperative outcome.
Additional data were obtained from e-mail or phone exchanges with the referral centers.

Personal data relating to persons participating in research and treated for this purpose
may be conserved in the information systems of the data controller, the participating center or
the health professional working on the research for a maximum of two years after the last
publication of the results of the research or, in the absence of publication, until the final report
of the research is signed. They are then archived on paper or computer for a period of time in
accordance with the regulations in place. After that the data will be deleted. This study was

approved by the local comity of informatics and liberty (CIL)(n°920361).

2) Population

Were included in the study any patient operated over 18 years on for CT proven SDD
in emergency and/or elective situations. The stages of acute SDD are classified according to
the Hinchey classification (12). Exclusion criteria included patients who were minors and/or
had a different location of acute diverticulitis than the sigmoid. Patients with colorectal cancer
found on the surgical specimen were also excluded.

Three groups were created, corresponding to the years before the 1st confinement
(Group A, 1 January 2018 to 16 March 2020), the period of the 1st confinement (Group B, 17
March 2020 to 3 March 2020) and the period after the 1st confinement (Group C, 4 March 2020

to 30 September 2021). Data were collected on patient demographics characteristics,
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characteristics of the episode of acute sigmoiditis, medical and/or surgical management of the

episode, and morbidity and mortality after 90 days (D90).

3) Outcomes

The primary endpoint was a composite endpoint comparing mortality and morbidity of
management at D90 in the overall population and between each group. Morbidity was based
on the collection of the following criteria: Clavien-Dindo score (13), anastomotic fistula, deep
abscess, need for reoperation or interventional radiology, bleeding, need for transfusion,
intensive care unit stay, readmission after discharge, late complication.

The secondary endpoint was the comparison of surgical management in the overall

population and between the different groups.

4) Statistical analysis:

Values are expressed as mean, median and range. Statistical analysis was performed
using SPSS version 15.0 software Package (SPSS, Inc., Chicago, IL). Data are expressed as
mean =+ the standard deviation or median with interquartile range. The differences between two
groups were analyzed using the Mann-Whitney U test or student test t. One-way analysis of
variance or Kruskal-wallis test was performed to compare more than two groups. Multivariate
survival analysis using Cox's regression model was performed. To compare for categorical
variables, the chi-square test or Fisher exact was used. Kaplan-Meier method was used to
estimate overall and relapse-free survival. For all tests, a p-value of less than 0.05 was

considered significant.
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III) RESULTS

1) Patient’s demographics and presentation (Tablel):

From January 2018 to September 2021, data from 1965 patients undergoing surgical
treatment for SDD were reviewed in a large French multicenter retrospective study.

The median age of the patients was 61.4 years (range: 22-119). The sex ratio of males
to females was 1.0 in the whole series. Twenty-one percent of the patients were high risk (ASA
3). Concerning age, sex ratio, ASA score and comorbidities of patients, there was no difference
between three groups (Table 1).

68.2% of the patients had a previous episode of SDD, 48.8% of the patients had a
previous episode of complicated SDD. There was a significant difference between the 3 groups
for previous SDD (69.8%; 55.7%:; 63.4% Group A, B, C; respectively p=0.007). There was also
a significant difference between the 3 groups regarding the history of complicated SDD (51.5%;
47.7%; 45.3%; A, B, C group respectively; p=0.0004). This difference was significantly higher
between A vs B and A vs C group (p=0.0453 and p=0.0150, respectively). Complicated SDD
and especially the previous episode of complicated SDD with perforation were significantly
different between the three groups (51.5%; 47.7%; 45.3%; A, B, C Group respectively;
p=0.0031). This difference for the episode of complicated SDD with perforation was
significantly higher between group A vs C; p<0.0001. The rates of other types of SDD-induced

complications (i.e. fistula, obstruction, bleeding) were not different between the three groups.

2) Prior surgical and/or medical treatment procedures and clinical

presentation (Table 2)

Having medical treatment before surgery was significantly different between the three
groups (63.6%; 51.9%; 57.5%; A, B, C respectively; p=0.0273). This difference for medical
treatment was only between group A vs C; p=0.031. There was no significant difference
between the three groups in the nature of the medical treatment.

The time between the last episode and the episode studied was significantly different
between the three groups (3.2 £5.9vs 1.4+ 1.9 vs 2.4 +3.6 days; group A, B, C, respectively;
p=0.006) and was significantly higher between group A vs. C; p=0.021.
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In the whole series, the rate of peritonitis was 33.4% and were different between three
groups (31.7%; 46.1%; 38.4%; A, B, C group respectively; p=0.006). There was significantly
higher peritonitis rate between Group A vs B, and A vs C; p=0.0342, p=0.0139, respectively.
Severe Hinchey III-IV stage were significantly different between three groups (24.9%; 38.5%;
30%; A, B, C group respectively; p=0.015). There were more severe Hinchey stage III-IV in
group B and C vs group A (group A vs B, and A vs C; p=0.0344, p=0.0397 respectively). There
was no significant difference between the groups in the rate of obstruction, bleeding or fistula

for the episode studied.

3) Characteristics of the surgical managements (Table 3)

The rate of emergency surgery in the overall population was 38.9%. There was a
statistically significant difference between the groups (36.8%; 50%; 45.5%; A, B, C group
respectively; p= 0.001). This difference is significantly greater in group B vs. A and A vs C;
p =0.0017. There was no significant difference between the 3 groups concerning the
indications, especially whether SDD was complicated. For the surgical approach, there was
more laparoscopy in the whole population 57% vs. 34.4% laparotomy. Laparotomy approach
were significant between three groups (33%; 51.9%; 34.8%; A, B, C group respectively;
p=0.020). This difference is significantly greater in group A vs. B and B vs C; p=0.0071;
p=0.0213). There was no significant difference between the groups for conversion rate or
procedure length.

As for surgical strategy, in the total population, there was 57% resection anastomosis,
14.5% resection anastomosis with protective ileostomy, 26.2% of Hartmann and 1% of
colostomy alone with drainage. Hartman surgery rate was difference between the groups (group
A, B, C: 25.5%, 44.2% 26.8%, p=0.010). This difference is significantly significant in group
A vs B and B vs C (p=0.0036; p=0.0213, respectively). There was no significant difference
between the groups in the technique of anastomosis, drainage or non-drainage, or transfusion
rate.

4) Short term clinical outcomes (Table 4)

The mortality rate at D90 was 4.6% in the total population. There was a significant
difference between the three groups (4%; 9.6%; 6.3%; A, B, C group respectively; p=0.034).
Furthermore, this difference is also statistically significant between groups A vs A and A vs C

(p=0.0481; p=0.050), respectively.
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However, there was no significant difference between the groups for overall morbidity
or Clavien score. The rate of anastomotic fistula, postoperative abscess or bleeding was not
significantly different between the groups. Nevertheless, there was radiological drainage rate
different between three groups (10.9%; 75%; 18.2%; A, B, C group respectively, p<0.001).
This difference is significantly greater in group A vs. B and B vs C; p=0.0083; p=0.0465,
respectively.

The rate of reintervention was not significantly different between the groups. Among
the patients requiring reintervention, there was no significant difference between the 3 groups
concerning the median delay before reintervention, the surgical approach or the surgical
strategy. Finally, there was no significant difference between the groups regarding the length

of stay in intensive care and the total length of hospital stay.

5) Long-term clinical outcomes (Table 5)

The median survival time in the whole population was 6.8 months. There was
significantly difference between three group concerning median follow up (9.3; 9.3; 3.2
months; A, B, C respectively; p<0.001). This difference is significantly greater in group A vs
B; p=0.0059). With a mean follow-up of months, there were 17.4% late complications in the
overall population. There was a statistically significant difference between three groups
(18.6%; 18.6%; 11.8%; A, B, C group, respectively; p=0.0130). This difference is
significantly greater in group A vs. C; p=0.0028 respectively). There was no significant
difference between the groups concerning the rate of anastomotic stenosis.

On the other hand, there was a significant difference between groups A, B and C
concerning the rate of eventration (11.1%; 14.8%; 4.2%, p=0.0022). This difference is
significantly greater in group B vs. C and A vs C; p=0.0156; p=0.005 respectively. Stoma
closure was significantly different between the 3 groups A, B, C (64.1%; 55.2%; 47.9%;
p=0.0003). This difference is significantly greater in group A vs C; p=0.0001. Finally, there
was no significant difference between the groups in readmission rate and recurrence rate of

diverticulitis.
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IV) DISCUSSION

This retrospective multicentre study suggests that the surgical strategy for SDD was
significantly altered during and after containment for covid 19. During both periods, not only
emergency surgery for SDD but also mortality rate at day 90 compared to the pre-covid 19.
Conversely, overall morbidity and the prevalence of severe complications were comparable
between the 3 study periods.

During the first period of national containment rules, surgical activities, both for elective
and emergency surgery, decreased dramatically. Thus, in France, 70% of the surgeons
interviewed in the study published by Borie et al. reported that their surgical activities decreased
by 70 to 100% during the first CR period (14).

The fact that the number of emergency surgeries decreased during the first CR period is
supported by several recent studies, such as the study by Surek et al. (15) which found that
nearly 60% fewer emergency surgeries were performed (16-17). As far as elective surgery is
concerned, national and also international health authorities and professional societies had
issued recommendations to postpone, if possible, all elective surgery, but also partly
oncological surgery in case of CR from the beginning of the COVID-19 pandemic (18-20). A
decline in oncological surgery has been reported in numerous studies (21-23). The Morris et al.
study (21) reported 31% fewer oncology surgeries in April 2020, while the study by Hunger et
al. (23) found a slightly slower decrease of 22.7% in 66 German centers of general and visceral
surgery activities in the first year of the COVID-19 pandemic.

The reasons for this decrease were in particular the lack of staff, staff suffering from
COVID-19, staff who had to take over other tasks and the postponement of interventions due
to the increase of perioperative morbidity/mortality due to COVID-19. Indeed, COVID-19
resulted in increased perioperative morbidity and mortality in both planned (1.5%) (24-25) and
emergency (26-28) surgeries. In addition, the risk of intraoperative staff becoming
contaminated with SARS-Cov-2 via fecal and by bioaerosols, especially during laparoscopy
has been also mentioned (29). Therefore, standard operating procedures in the operating theatre
had also to be changed, requiring the adaptability of all actors in the health system (30).

The COVIDSurg Collaborative study (31) estimated that during the first 12 weeks of the
pandemic, 28°404°603 surgeries, 72.3% of all interventions worldwide, were cancelled or
postponed. Nevertheless, these study authors also estimated that if surgical capacity could be

increased by 20%, it could be possible to make up the postponed procedures within 45 weeks.
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There are few studies on the impact of COVID-19 on visceral surgery after 2020. Therefore,
the fundamental question is whether we are back to square one in our patient care as we were
before the COVID-19 era?

To our knowledge, our study is the first to look at the management of SDD during the first
national containment, but also specifically afterwards. Concerning the characteristics of the
groups, although the data were collected on a declarative basis, they show a dichotomy between
the A and B/C groups. Our data show that, despite the fact that the first wave of COVID-19 has
passed, the profile of the patients has not returned to the square one before the COVID-19 crisis.
Indeed, patients in the B and especially C groups still have a more severe initial clinical
presentation than before the containment with 46.1% of patients presenting with peritonitis in
the group B and 38.4% in the C group, compared to 31.7% in the A group (p=0.006), with
increased significance when comparing the B vs, A and C vs A groups (p=0.0342 and p=0.0139,
respectively). The same result was found for Hinchey stages III-IV. It is clear that the mode of
surgical approach adopted during the first CR persisted also afterwards during the post CR
period, leading to a delayed of medical care.

This can most likely be attributed to the patients' fear of contracting the SARS-Cov-2 virus
in a medical facility. Thus, these patients were delayed in seeking medical attention. Our data
are consistent with those of another acute surgical condition studied during the first containment
- acute appendicitis. Indeed, although studies show a decrease in the incidence of acute
appendicitis during COVID-19 (32-33), appendicitis was more complicated in adults (33-35).
However, unlike acute appendicitis where non-operative treatment was preferred (32-34), the
use of medical treatment was significantly lower for the B and A group (63.6%; 51.9%; 57.5%;
A, B, C, respectively; p=0.0273.)

Concerning surgical management, it is obvious that the rate of emergency surgery was
significantly higher in the B and C groups (36.8%; 50%; 45.5%:; A, B, C; p=0.001). The number
of a primary open approach by laparotomy was also significantly higher in the B and C group
vs A (51.9% and 34.8% vs 33%, p=0.0020). This difference can be explained by the more
severe clinical picture of the patients as well as the potential contamination of health care
workers by bioaerosol spread especially by laparoscopy (29).

Mortality at D90 was significantly increased in the B and C groups, vs A (9.3%, 6.3%
vs 4%, p=0.0034, B vs A; p=0.0481, C vs B; p=0.050). This difference can be explained by an
additional delay of the management by COVID-19 contamination.

Finally, concerning the rates of late complications, although the follow-up time for the

group C is shorter, the follow-up time of the A and B groups is equal. The delay in stoma closure
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can be explained by the fact that this is an elective and non-oncological surgery, and therefore
more likely to be postponed.

Our study is the first large multicenter study exploring the management of sigmoidal
diverticulitis during and after 2020. There is currently a lack of literature addressing the
management of sigmoid diverticulitis during COVID-19. The study by Hossain et al. (10), for
example, is a single-center study of acute sigmoidal diverticulitis cases in 2019 (01/03 to 30/06)
and 2020 (same period). Of the 159 patients studied, there was a 51.4% decrease in cases in
2020, but with no increase of mortality. However, there were more Hinchey II, IIT and IV cases
in 2020.

Moreover, to our knowledge, this is the first study to investigate the influence of
COVID-19 on digestive surgical management after 2020. In the literature, we only found the
study by Reicherts et al. which surveyed 567 surgeons internationally in 2022 (11). The
questionnaire assessed the impact of COVID-19 on emergency surgery two years after the start
of the pandemic. The majority indicated that the pandemic still has a significant impact on the
treatment and prognosis of patients requiring emergency surgery (83.1% and 78.5%,
respectively). There are fewer surgical emergencies (44.7%), but patients still have a more
severe clinical presentation than before the COVID-19 era, particularly with regard to
appendicitis (62.1%) and diverticulitis (57.5%). Finally, about 50% of the participants still
observe a delay in the time to emergency intervention, compared to the pre-COVID-19 era.

Thus, we observe that our patient management has not returned to the square one -
neither in terms of initial clinical presentation nor the surgical management. This is explained
by the fact that the human and material resources have not returned to the pre-COVID-19 state.
There is still a reduction in the capacity of the services (emergency or operating room) and an
increased workload for the remaining staff. Indeed, according to the report on the situation of
the hospital and the health system in France submitted to the Senate in March 2022 (36),
COVID-19 has led to a significant shortage of medical and paramedical care staff in a health
system that was already understaffed before the COVID-19 crisis. Many health workers have
left their profession or stopped working since the beginning of the pandemic. A survey by the
General Direction of Health Care (37) published in December 2021 counted 1,245 resignations
in one year in 1,100 health institutions nationwide. The nursing order published a consultation
in December 2021 following the 5th wave (38), listing the responses of 60,000 nurses. 85% of
them still describe deteriorating working conditions, 54% feel they are in burn out and 15%

want to retrain within 12 months. In addition, the shortage of anesthesiologists in France, which

38



already existed before the epidemic, has worsened dramatically, causing the number of unfilled
posts in anesthesiology and intensive care to increase by 198 % in the last 10 years (39)

As far as the weaknesses of our study are concerned, the fact that it is retrospective and
most of the epidemiological data was collected through explanation is a source of bias. In
addition, the census was conducted with non-exhaustive coding. operations that were performed
in emergencies and those that were performed regularly, which can be considered a

confounding bias.

In conclusion, this study is, to our knowledge, the first study exploring the management
of an acute digestive surgical pathology after 2020. It shows that the management of SDD was
obviously influenced by COVID-19 crisis at the time of the first containment, but also
afterwards and until September 2021, both in terms of the initial clinical presentation and
mortality. Prospective studies are needed to monitor whether this trend will continue in the near
future. This is also relevant for other surgical treatments, especially emergency surgeries or
oncology surgeries, to raise awareness of the state of the French healthcare system in the post-
epidemic period and to develop national strategies to bring our healthcare system back to square

one.
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VII) TABLES

1) Table 1: Comparison of demographic population between pre, per and
post confinement COVID 19 period of SDD surgical management of
patients

Overall population Group A Group B Group C
N=1965 (%) N=1517 (%) N=52 (%) N=396 (%) P
Median Age (years) 61.4 (22-119) 61 (23-119) 61 (35-93) 62 (22-96) 0.901
Sex ratio (female/male) 992/973(1.01) 767/750 (1.02) 28/24 (1.16) 197/199 (0.98) 0.850
BMI 26 (15-57) 26 (15-57) 25.2 (20-46) 27 (17-44) 0.821
ASA Score
1 513 (26.1%) 415 (27.4%) 11 (21.2%) 87 (21.9%)
2 976 (49.7%) 743 (49%) 25 (48.1%) 208 (52.5%) 0.057
3 425 (21.7%) 319 (21%) 12 (23.1%) 94 (23.9%)
4 51 (2.6%) 40 (2.6%) 4 (7.7%) 7 (1.8%)
Severe ASA score
ASA 3-4 476 (24.2%) 359 (23.6%) 16 (30.7%) 101 (25.5%) 0.401
Comorbidities
Neurologic (%) 128 (6.5%) 93 (6.1%) 4 (7.7%) 31 (7.8%) 0.447
Cardiologic (%) 772 (39.3%) 598 (39.4%) 23 (44.2%) 151 (38.1%) 0.681
Pneumologic (%) 411 (20.9%) 310 (20.4%) 15 (28.8%) 86 (21.7%) 0.309
Diabete (%) 174 (8.8%) 141(9.2%) 4 (7.6%) 29 (7.3%) 0.449
Smoking (%) 494 (25. 1%) 382 (25.2%) 15 (28.8%) 97 (24.5%) 0.791
Immunosuppression (%) 270 (13. 7%) 201 (13.2%) 6 (11.5%) 63 (15.9%) 0.351
Anticoagulants (%) 206 (10.5%) 164 (10.8%) 6 (11.5%) 36 (9.1%) 0.590
Antiaggregants (%) 241 (12.3%) 178 (11.7%) 10 (19.2%) 53 (13.4%) 0.201
Previous median laparotomy (%) 276 (14%) 206 (13.6%) 10 (19.2%) 60 (15.1%) 0.400
Previous SDD (%) 1340 (68.2%) 1060 (69.8%) 29 (55.7%) 251 (63.4%) 0.007
Mean Number of previous acute 1.7£2 1.7+£1.9 1.6+£23 1.7£22 0.963
diverticulitis
Previous complicated SDD (%) 950 (48.8%) 770 (51.5%) 21 (47.7%) 159 (45.3%) 0.0004
Perforation (%) 435 (22.1%) 362 (23.8%) 9 (17.3%) 64 (16.6%) 0.0031
Abscess (%) 487 (24.8%) 393 (25.9%) 12 (23.1%) 82 (20.7%) 0.098
Drainage by CT (%) 98 (4.9%) 77 (5.1%) 1 (1.9%) 20 (5.1%) 0.589
Laparoscopic washing (%) : 55 (2.7%) 48 (3.3%) 0 7(1.7%) 0.154
Obstruction (%) 87 (4.4%) 64 (3.3%) 4 (7.6%) 19 (4.7%) 0.450
Bleeding (%) 26 (1.3%) 19 (1%) 1 (1.9%) 6 (1. 5%) 0.855
Fistula (%) 139 (7%) 102 (5.3%) 4 (7.6%) 33 (8.3%) 0.530
Bladder (%) 94 (67%) 68 (66.6%) 2 (50%) 24 (72.7%)
Vagina (%) 22 (15.8%) 16 (15.7%) 1 (25%) 5 (15,2%) 0.6752
Small bowel (%) 14 (10.1%) 12 (11.8%) 1 (25%) 1 (3%)
Skin (%) 9 (6.4%) 6 (5.8%) 0 3(9.1%)
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2) Table 2: Comparison of clinical symptoms and previous treatment

between pre, per and post confinement COVID 19 period of SDD surgical

management of patients

Overall population Group A Group B Group C
N=1965 N=1517 N=52 N=396 P
Medical treatment of the last
episode:
Yes (%) 1220 (62%) 965 (63.6%) 27 (51.9%) 228 (57.5%) 0.0273
Type of medical treatment for
the last episode:
IV antibiotic therapy (%) 280 (22.9%) 214 (22.1%) 7 (25.9%) 59 (25.9%)
Oral antibiotic therapy (%) 304 (24.9%) 244 (25.3%) 4 (%) 56 (24.6%) 0.4669
IV and oral antibiotic therapy 514 (42.1%) 415 (27.3%) 11 (14.8%) 88 (38.5%)
unknown 122 (10%) 92 (9.5%) 5 (18.5%) 25 (11%)
Previous Colonoscopy
Yes (%) 1010 (51.3%) 780 (51.4%) 22 (42.3%) 208 (52.5%) 0.382
Unknown (%) 291 (14.8%) 231 (15.2%) 9 (17.3%) 51 (12.9%) 0.441
Mean od Delay since the last 297+54 32+£59 14+£19 24 £3.6 0.011
episode (month)
Peritonitis (%) 657 (33.4%) 481 (31.7%) 24 (46.1%) 152 (38.4%) 0.006
Hinchey
1 (%) 1236 (62.9%) 978 (64.5%) 27 (51.9%) 231 (58.3%)
11 (%) 212 (10.8%) 161 (10.6%) 5(9.6%) 46 (1.6%) 0.007
I (%) 356 (18.1%) 248 (16.3%) 14 (26.9%) 94 (23.7%)
IV (%) 161 (8.2%) 130 (8.6%) 6 (11.5%) 25 (6.3%)
Hinchey
aI-1v 517 (26.3%) 378 (24.9%) 20 (38.5%) 119 (30%) 0.015
Obstruction (%) 168 (8.5%) 125 (8.2%) 7 (13.5%) 36 (9.1%) 0.379
Bleeding (%) 32 (1.6%) 23 (1.5%) 3 (5.8%) 6 (1. 5%) 0.073
Fistula (%) 204 (10.4%) 159 (10.5%) 6 (11.5%) 39 (9.8%) 0.899
Bladder (%) 125 (61.3%) 94 (59.2%) 3 (5.8%) 28 (71.8%)
Vagina (%) 45 (22%) 37 (23.3%) 2 (3.8%) 6 (15.4%) 0.7759
Small bowel (%) 21(10.3%) 17 (10.7%) 1 (1.9%) 3(7.7%)
Skin (%) 13 (6.4%) 11 (6.9%) 0 2 (5.2%)
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3) Table 3: Comparison of surgical treatment between pre, per and post

confinement COVID 19 period of SDD surgical management of patients

Overall Group A Group B Group C
population N=1517 N=52 N=396 P
N=1965

Emergency surgery

Yes (%) 764 (38.9%) 558(36.8%) | 26 (50%) 180 (45.5%) 0.001
1Indication

Smoldering (%) 609 (31%) 482 (31.8%) 11 (21.2%) 116 (29.3%) 0.190

Complicated (%) 1301 (66.2%) 993 (65.5%) 41 (78.8%) 267 (67.4%) 0.113

Immunosuppression (%) 49 (2.5%) 38 (2.5%) 0 (0%) 11 (2.8%) 0.481

Bleeding (%) 6 (0.3%) 4 (0.2%) 0 (0%) 2 (0.5%) 0.682
Surgical approach

Laparoscopy (%) 1117 (57%) 871 (57.4%) 22 (42.3%) 224 (56.6%) 0.216

Laparotomy (%) 671 (34.4%) 506 (33.3%) 27 (51.9%) 138 (34.8%) 0.020

Robotic (%) 26 (1.3%) 19 (1.3%) 0 7 (1.8%) 0.224

Unknown (%) 151 (7.7%) 121(7.9%) 3 (5.7%) 27 (6.8%) 0.647
Conversion rate (%) 147 (13.1%) 117 (13.4%) 3 (13.6%) 27 (12.0%) 0.860
Median Duration of surgery (min-max) 176.5 (10-240) 175 (10-240) 180 (60-490) 173 (30-545) 0.411
Surgical strategy

Washing (%) 26 (1.3%) 19 (1.3%) 0 (0%) 7 (1.8%) 0.508

Hartmann (%) 516 (26.2%) 387 (25.5%) 23 (44.2%) 106 (26.8%) 0.010

Resection anastomosis (%) 1120 (57%) 876 (57.8%) 22 (43.1%) 222 (56.1%) 0.079

Resection anastomosis with Protection (%) 284 (14.5%) 220 (14.5%) 7 (13.7%) 57 (14.4%) 0.977

Colostomy only and drainage (%) 19 (1%) 15 (1%) 0 4 (1%) 0.673
Lowering left corner (%) 1208 (61.5%) 958 (63.1%) 27 (51.9%) 223 (56.3%) 0.073
Colorectal anastomosis

Termino-terminal (%) 996 (70.9%) 771 (70.3%) 20 (68.9%) 205 (73.4%) 0.135

Latero-terminal (%) 354 (25.2%) 279 (20.9%) 9 (31,1%) 66 (23.6%) 0.678

Unknow 104 (7.4%) 96 (8.8%) 0 8 (2.8%) 0.001
Drainage (%) 1066 (54.2%) 809 (53.3%) 36 (69.2%) 221 (55.8%) 0.061
Per operative Blood transfusion (%) 31 (1.5%) 24 (1.6%) 1(1.9%) 6 (1.5%) 0.793
Mean Number of units transfused 2.340.9 2.3+1 4 2+40.6 0.170
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4) Table 4: Comparison of short clinical outcome between pre, per and post
confinement COVID 19 period of SDD surgical management of patients

Overall Group A Group B Group C
population N=1517 N=52 N=396 P
N=1965
Mortality at day 90 (%) 91 (4.6%) 61 (4%) 5(9.6%) 25 (6.3%) 0.034
Morbidity at day 90 (%) 807 (41.1%) 610 (40.2%) 25 (48.1%) 172 (43.4%) 0.296
Clavien-Dindo score
Overall Morbidity complications rate 1239 (67.7%) 953 (62.8%) 34 (65.3%) 252 (63.6%) 0.8985
1 (%) 600 (30.5%) 464 (30.6%) 16 (30.8%) 120 (30.3%) 0.9934
2 (%) 319 (16.2%) 241 (15.9%) 9 (17.3%) 69 (17.4%) 0.7441
3 (%) 174 (8.8%) 136 (8.9%) 7 (13.5%) 31 (7.8%) 0.3854
4 (%) 146 (7.4%) 112 (7.4%) 2 (3.8%) 32 (8%) 0.5434
Clavien 1-2 919/1239 (74.2%) 705/953 (73.9%) 25/34 (73.5%) 189/252 (75%)
Clavien 3-4 320/1239 (26.6%) 248/953 (26%) 9/34 (26.5%) 63/252 (25%) 0.943
Anastomotic fistula (%) 79/ 1404 (5.6%) 63/1096 (6.2%) 1/29 (3.4%) 157279 (5.3%) 0.851
Abscess 99 (5%) 73 (4.8%) 4(7.7%) 22 (5.5%) 0.564
Collection fluid requiered Drainage 15/99 (15,1%) 8/73 (10.9%) 3/4 (75%) 4/22 (18.2%) 0.0021
by CT (%)
Bleeding (%) 116 (5.9%) 91 (6%) 4(7.7%) 21 (5.3%) 0.748
Blood transfusion (%) 111 (5.6%) 84 (5.5%) 4 (7.7%) 23 (5.8%) 0.793
Surgical reoperation (%) 200 (10.2%) 154 (10.2%) 7 (13.5%) 39 (9.8%) 0.718
Median Delay before reoperation 11 (0-72) 12 (1-72) 6 (2-52) 7 (1-86) 0.216
(day)
Surgical approach
Laparoscopy (%) 29 (14.5%) 22 (14.2%) 0 7 (17.9%)
Laparotomy (%) 144 (72%) 113 (73.3%) 6 (85.7%) 25 (64%) 0.434
Robotic (%) 7 (3.5%) 4 (2.6%) 1(14.3%) 2(5.7%)
Unknown 20 (10%) 15 (9.7%) 0 5(12.8%)
Conversion (%) 5/29 (17.2) 4/22 (18.2%) - 1/7 (14.3%) >1.000
Surgical strategy
Hartmann (%) 26 (13%) 23 (14.9%) 0 (0%) 3(7.6%)
Colostomy and drainage 26 (13%) 20 (12.9%) 1 (14.3%) 5(12.8%)
(%) 0.360
Drainage (%) 31 (15.5%) 23 (14.9%) 3 (42.8%) 5 (12.8%)
Others (%) 117 (58.5%) 88 (57.1%) 3 (42.8%) 26 (66.6%)
Stay in intensive care unit 191 (9.8%) 141 (9.3%) 4(7.7%) 46 (11.8%) 0.171
Median of lenght of stay (days) 11(1-737) 11 (1-737) 13 (1-368) 10 (1-384) 0.196
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5) Table 5: Comparison of long clinical outcome between pre, per and post
confinement COVID 19 period of SDD surgical management of patients

Overall population Group A Group B Group C
N=1965 N=1517 N=52 N= 396 P
Follow up (month) 6.8 (1-45) 9.3 (1-45) 9.3 (1-15) 3.2 (1-26) <0.001
Late Complications (%) 312/1791 (17.4%) 265/1419 (18.6%) 8 /43 (18.6%) 39/329 (11.8%) 0.0130
Readmission (%) 183/1716 (10.7%) 157 /1386 (11.3%) 5/41 (12.1%) 21/289 (7.2%) 0.1198
Anastomotic stenosis (%) 25/1769 (1.41%) 19/1489 (3.9%) 0/41 (0%) 6/289 (2.08%) 0.4216
Eventration (%) 177/1761 (10.1%) 159/1433 (11.1%) 6/41 (14.6%) 12/287 (4.2%) 0.0022
Recurrence of diverticulitis (%) 19/1758 (1.08%) 16/1430 (1.2%) 1/41 (2.4%) 2/287 (0.7%) 0.5705
Stoma closure (%) 498/817 (60.1%) 402/621 (64.7%) 16/ 29(55.2%) 80/167 (47.9%) 0.0003
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