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Objective. To improve the effectiveness of treatment for patients with perforated gastroduodenal ulcers
(PGDU) by developing criteria for predicting postoperative complications and mortality.

Materials and methods. The treatment outcomes of 127 patients with PGDU were analyzed. Prognostic
scales ASA, SOFA, Peptic Ulcer Perforation Score (PULP), and the Mannheim Peritonitis Index (MPI) were
used for the assessment in all the patients. Specialized classifications (DEP and ulcer defect classes) developed
at Sklifosovsky Research Institute For Emergency Medicine were employed to determine the surgical ap-
proach and the extent of surgical intervention.

Results. Duodenal ulcers were observed in 97(76.4 %) patients, gastric ulcers in 28(22.0 %), and combined ulcers in
2(1.6%). According to the clinical form, chronic ulcers were identified in 81 (63.8 %) patients, while acute ones
were detected in 46(36.2 %) patients. Helicobacter pylori infection was revealed in all patients with chronic ulcers.
The majority of patients sought medical care within the first 6 hours after perforation (53 patients, 41.7 %); from
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6to 12 hours — 24 patients (189 %), 12-24 hours — 17 patients (134 %), and in more than 24 hours — 33 patients
(26,0 %). Fatal outcome occurred in 45 (354 %) patients, while 82 (64.4 %) patients were discharged after the re-
covery had been observed. The mortality rate was significantly higher in patients with MPI grades 2 and 3, in those
with an initially high risk according to the PULP scale, and those who were hospitalized more than 24 hours after
perforation. Indications for laparoscopic ulcer suturing were proposed based on the scales used.

Conclusions. The risk factors for adverse outcomes in PGDU include the following criteria: surgery pet-
formed more than 24 hours after perforation, MPI 2-3 grades, and a PULP scale score more than 8. In patients
with PGDU who are at high surgical-anesthetic risk and have a complicated comorbid background, the risk of
sepsis development is more than 30 %. Laparoscopic techniques for suturing PGDU are preferable when per-
formed within 6 hours of perforation, with a PULP score not more than 7, MPI grade 1, and DEP classification
scores less than 9, specifically in IIC, IIIC, IVA, IVB, and IVC ulcer defect classes.

Keywords. Perforated gastroduodenal ulcers, peritonitis, prediction of postoperative complications, morta-
lity, prognostic scales.

ens. Iopblenue 3(p(EKTUBHOCTH JEUYCHN NALUEHTOB € IEPPOPATUBHBIMU TACTPORYOLCHAIBHBIMY 13-
Bamu (IIT1) 32 cyer IPOrHO3UPOBAHUA MOCIEONEPALOHHBIX OCIOKHEHWI U JIETATbBHOCTH.

MarepHaabl M METOABL [IPOAHAIM3NPOBAHBL PE3YNbTATh NeueHus 127 manuentos ¢ [T B neyenun
BCEX IAIMEHTOB IPUMEHINCH IPOrHOCTHYECKHE MKAbL: ASA, SOFA, Peptic Ulcer Perforation Score (PULP),
Manrerimckuit unaexc nepuronura (MUID). [Ipu BBIOGOPE ONEPATUBHOIO JOCTYIA M 0OBEMA OLEPATUBHOIO
JIEYCHNSI UCTIONB30BAINUChH CHEIUAMN3UPOBaHHbIE Knaccuduranuy (DEP u k1acchl S3BEHHBIX AE(EKTOB),
pazpaborannsle B HUM ckopoit nomomu um. H.B. CkimgocoBckoro.

Pe3yabpTaThl. SI3Bbl IBEHAIATUIICPCTHONM KUIMKA BCTPETUINCh ¥ 97 (76,4 %) MAIMEHTOB, SI3BbI JKEMYAKA —
y 28 (22,0 %), couerannbie 3851 — ¥ 2 (1,6 %). [0 KIMHUYECKOI POPME XPOHITICCKHT XAPAKTEP A3BbI OTME-
ueH y 81 (03,8 %) manpenTa, ocrpbie A38bl — ¥ 460 (36,2 %). Y BCeX JIUI| ¢ XPOHUIECKUMH S3BAMH BbISBICHA
undexuua Helicobacter pylori. Hanbonee 4acTo MalueHTh OOPAMAINCh 32 MEAULIMHCKON IOMOIIBIO B IIEP-
Bhic 6 U ¢ MOMeHTa iepoparuu — 53 (41,7 %) caydas; ot 6 10 12 4 — 24 (189 %), 12-24 4 — 17 (134 %),
6onee 24 4 — 33 (26,0 %). JIeTanbHBI HCXO OTMEYEH Y 45 (35,5 %) maiueHToB, 82 (64,5 %) 4enoBeKa BbIIU-
CAHBI C BBI3/JOPOBNEHHUEM. YACTOTA JIETATBHOCTH ObUIA JIOCTOBEPHO BBIIIE Y MAIIUEHTOB CO 2-i1 ¥ 3-1 CTere-
HAMA 110 MUII, UCXOAHO BBICOKMM PUCKOM IO IKane PULP, a Taxke TOCIUTANIU3ALMEN CBBIIIE 24 4 IOCKE
nepdopanun. Ha 0CHOBAHMY HUCTIONB3YEMBIX KA IPEMIOKEHDI IOKA3AHMA I TATAPOCKOIIMYECKOTO YIIU-
BAHYS A3BBL

BriBogpl. DakropaMu pUCKa HEOIATONPUATHOTO UCXofa npy [IITIS ABAI0TCA ClEAyIOIUe KPUTEPHUH: OIle-
panus uepes 24 4 nocne nepgopanun, 2-3-1 crenenu no MUIN, a Taxke 6oiblie 8 6108 110 TPOrHOCTHYE-
cxoit mxane PULP. V manuentos ¢ IITIA 13 rpynimsl BICOKOTO ONEPAMOHHOI0-aHECTE3UOIOTUYECKOTO PHC-
Ka C OTATOLICHHBIM KOMOPOU/HBIM (DOHOM PUCK Pa3BUTHA Cerlcrca coctasider 6onee 30 %. Jlanapockonu-
qeckye TeXHOMOruu yimsanus [T npearnouTuTeNbHell UCIONb30BATh B CPOKK IO 6 4 OT MOMEHTA
nepdopanun y uMmeromux ue 6onee 7 6awios no PULP, 1-i1 crenenu — no MUIL, menee 9 6aiios — 1o Kiac-
cndukanmy DEP u 1IC, IIIC, IVA, IVB, IVC K1accax A3BEHHOTO AE(DEKTA.

Kirogessie c10Ba. [lep(OpaTUBHBIE IACTPOAYONCHAIbHBIE A3BbI, NEPUTOHUT, IPOTHO3UPOBAHUE MOCIIE-
OIEPALMOHHBIX OCIOKHEHUH, IETAIBHOCTD, IPOTHOCTUYECKUE MKAJIBL

INTRODUCTION cording to data for 2022, about 16 thou-
sand surgical interventions were performed
The incidence of perforated gastro- for PGDU, and in more than 5 thousand

duodenal ulcers (PGDU) currently remains
at a fairly high level worldwide and reaches
25 cases per hundred thousand population
[1]. In Russia, this figure is comparable: ac-
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patients, operations were performed more
than 24 hours after the perforation. Mortal-
ity in PGDU currently ranges from 6.5 to
125 % of cases [2-4]. Unfavorable factors
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influencing the outcome include: late seek-
ing of medical care (more than 24 hours
after perforation), as well as the develop-
ment of sepsis and septic shock [3]. In the
Perm Krai, in 2022, medical care was pro-
vided to 358 patients with PGDU, of which
61 (17.0 %) were provided within 24 hours
from the moment of perforation. Surgical
interventions were performed in 354
(989 %) patients (of which 59 (17.7 %) -
after 24 hours from the moment of perfora-
tion), of which open operations were per-
formed in 336 (949 %) people, laparo-
scopic — in 18 (5.1 %) patients. Mortality
was 16.2 %, and after 24 hours from perfo-
ration — 44.26 % [3).

The most significant risk factors for the
development of PGDU are: carriage of
Helicobacter pylori (H. pylori) infection, as
well as long-term use of non-steroidal anti-
inflammatory drugs. H. pylori infection is of
predominant importance, its average preva-
lence in patients with PGDU is 58 % [1; 6).

Surgical methods for patients with
PGDU are constantly being improved. Clas-
sical approaches include ulcer suturing or
distal gastrectomy [7-8]. However, recent
advances in surgery have led to the wide-
spread introduction of minimally invasive
techniques, such as laparoscopic ulcer su-
turing, endoscopic clipping, and stenting
[9-10]. According to data from various do-
mestic and foreign authors, laparoscopic
suturing of PGDU leads to a significant re-
duction in the incidence of complications
and mortality, compared with operations
performed through a laparotomy approach
[9; 11-13]. However, despite the successes

achieved, the incidence of complications
and mortality remains quite high, especially
among older patients with concomitant
diseases and a severe comorbid background.

The aim of the study is to improve the
effectiveness of treatment of patients with
PGDU by predicting postoperative compli-
cations and mortality.

MATERIALS AND METHODS

A retrospective study of patients with
PGDU was conducted. Inclusion criteria: age
over 18 years, acute and chronic gastric and
duodenal ulcers (DU) complicated by pet-
foration, previous surgery. As a result,
127 people were included in the study.

Upon admission to the emergency de-
partment, patients underwent the full range
of diagnostic tests approved by national
clinical guidelines. Multispiral computed
tomography (MSCT) and esophagogastro-
duodenoscopy (EGDS) were performed in
28 (22.0 %) patients with unclear clinical
symptoms. In patients with a confirmed di-
agnosis of PGDU, the following prognostic
scales were used to determine the risk of
complications and mortality: the American
Society of Anesthesiologists (ASA) and the
Peptic Ulcer Perforation Score (PULP) [14].
The PULP scale includes the following crite-
ria: age over 65 years — 3 points, presence of
concomitant oncological diseases or ac-
quired immunodeficiency syndrome -
1 point, presence of cirrhosis in the patient —
2 points, previous or constant intake of glu-
cocorticosteroids — 1 point, shock of vari-
ous etiologies — 1 point, time after perfora-
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tion more than 24 hours - 1 point, serum
creatinine 130 mmol/I — 2 points, comorbid
status according to the ASA scale 2 points —
1 point, ASA-3 - 3 points, ASA-4 — 5 points,
ASA-5 — 7 points. The results of the calcula-
tion were interpreted as follows: less than 7
points — mortality risk less than 25 %, 8-18
points — more than 25 %. The Mannheim
Index was used to objectify the severity and
predict mortality in patients with peritoni-
tis. When sepsis or septic shock was diag-
nosed in a patient, the SOFA Scale was used.

During the operation, classifications de-
veloped at the N.V. Sklifosovsky Research In-
stitute of Emergency Care were used to objec-
tively select the method of surgical interven-
tion and the method of suturing the ulcer
defect: DEP and classes of ulcer defects. The
DEP classification includes three parameters:
D (prevalence): 1 point — lesion of one area
of the abdominal cavity; E (nature of exu-
date): serous exudate, injection of peritoneal
vessels, absence or easy removal of fibrin -
1 point, purulent exudate, shiny peritoneum,
absence of fibrin — 2 points, purulent exudate,
dull peritoneum, removal of dense fibrinous
films — 3 points, ichorous exudate, massive
non-removable fibrinous deposits — 4 points,
parameter P (paresis): diameter of intestinal
loops 1.5-2 cm, active peristalsis — 1 point;
diameter of loops 2.0-3.0 cm, weakened peri-
stalsis with active areas — 2 points; diameter
3.0-4.0 cm, absence of peristalsis or its pres-
ence in certain areas — 3 points; diameter over
4 cm, absence of peristalsis — 4 points. The
classification of ulcerative defects is based on
the size of the defect and the surrounding
inflammatory infiltrate. Thus, the ulcer size of
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1 mm or less corresponds to class I, 2-5 mm —
class 1, 6-10 mm - class III, 11 mm or
more — class IV. The size of the inflammatory
infiltrate corresponds to an additional letter
index: less than 6 mm — A, 6-10 mm - B,
11 mm or more — C. Based on the presented
scales, indications for laparoscopic suturing of
PGDU were set. The indications were:
9 points or more according to the DEP peti-
tonitis classification, as well as IIC, IIIC, IVA,
IVB, IVC classes according to the ulcer defect
scale [15]. In the postoperative period, all pa-
tients were treated in the intensive care unit,
and after stabilization, in the surgical depart-
ment. For optimal recovery after surgery, all
patients were treated with the Enhanced Re-
covery After Surgery program.

The R programming language was
used for statistical processing of the ob-
tained results and working with graphics.
Quantitative data are presented as median
(Me), as well as first and third quartiles.
The Chi-square criterion was used to com-
pare general dispersions of two or three
independent samples.

RESULTS AND DISCUSSION

The median age of patients was 56.0
(39.0-70.0) years. There were 75 (59.1 %)
male and 52 (409 %) female patients. All
patients were distributed by time from the
moment of perforation. Most often, patients
sought medical help in the first 6 hours
from the moment of perforation - 53
(41.7 %) people. In the period from 6 to 12
hours from the moment of perforation, 24
(18.9 %) patients sought help, 12-24 hours -
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17 (134 %), more than 24 hours - 33
(26.0 %). According to the localization of
the ulcer defect, patients with duodenal ul-
cers prevailed in the study — 97 (764 %).
Among them, duodenal bulb ulcers were
found in 96 (75.6 %) patients, postbulbar
duodenal ulcers — in one (0.8 %). Gastric
ulcers were found in 28 (22.0 %) patients,
including antral ulcers — in 10 (7.9 %), pylo-
ric ulcers — in 10 (7.9 %), body of the stom-
ach - in 6 (4.7 %), cardiac ulcers — in 2
(24 %). Combined (stomach and duode-
num) ulcers were observed in 2 (1.6 %) pa-
tients. Most patients had single ulcers (122
(96.1 %)), multiple ulcers were found in 5
(3.9 %) patients. According to the nature of
the course, the ulcer was chronic in 81
(63.8 %) patients, acute — in 46 (36.2 %).

All patients were stratified by the num-
ber of PULP scores: in 104 (81.9 %) people
the score did not exceed 7 (the risk of mor-
tality does not exceed 25 %), in 23 (18.1 %)
the score ranged from 8 to 18 (the risk of
mortality exceeds 25 %). Generalized peri-
tonitis was noted in 94 (74.0 %) patients,
local unconfined peritonitis — in 19 (15.0)
people, local confined — in 14 (11.0) pa-
tients. By the nature of the exudate in the
abdominal cavity: serous peritonitis was
noted in 5 (3.9 %) patients, serous-fibrinous —
in 61 (48.0 %), fibrinous-purulent — in 61
(48.0 %). All patients with peritonitis un-
derwent bacteriological examination of the
abdominal exudate. It was noted that only
47.24 % of the cultures were positive. The
spectrum of identified microorganisms was
very poor, the most frequently identified
etiopathogen was E. coli — in 2333 % of

cases. In 9 patients with abdominal sepsis
and a negative bacteriological test result,
the microbial composition of the exudate
was additionally assessed using gas chroma-
tography / mass spectrometry. All these pa-
tients had a polymicrobial composition of
the studied samples. It should be noted that
H. pylori was predominant in the microbial
composition of all studied exudates in pa-
tients with chronic ulcers. In the work of
VA. Samartsev et al. (2021), it was shown
that this microorganism is significantly
more common in the exudate of the ab-
dominal cavity in patients whose source of
peritonitis is localized in the stomach and
duodenum compared to exudates obtained
from patients with peritonitis localized in
the small or large intestine [16]. The Mann-
heim Index was used to objectify the sever-
ity and predict mortality in peritonitis. As a
result, the 1st degree of severity (up to 21
points) was noted in 81 (63.8 %) patients,
the 2nd degree (21-29 points) - in 39
(30.7 %), the 3rd degree (more than 29
points) — in 7 (5.5%). In 37 (29.1 %) pa-
tients with ASA-IIIE and ASA-IVE, as well as
24-hour peritonitis, according to the SOFA
Scale, sepsis was diagnosed.

In 103 (81.1 %) patients, suturing of
the ulcer defect was performed as a
method of surgical treatment, of which
laparoscopic technologies were used in 9
(8.7 %) cases. The following criteria were
considered indications for laparoscopic
suturing of the ulcer defect: time frame up
to 6 hours from the moment of perfora-
tion, a result of no more than 7 points on
the PULP Scale, 1st degree of peritonitis
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based on the IIP, as well as ulcer defects of
[IC, IIIC, IVA, IVB, IVC classes on the scale
of the N.V. Sklifosovsky Research Institute
of Emergency Care [15]. In other cases, a
midline laparotomy was performed. Distal
gastrectomy with a Bilroth-II anastomosis
was performed in 24 (189 %) patients. In
all patients operated on using an open ap-
proach, the aponeurosis of the rectus ab-
dominis muscles was sutured using an
original technique developed by us, which
consists of suturing the aponeurosis with
two loop threads with an antibacterial
coating (patent No. RU 2803132 C2 dated
15.02.2022). The first loop thread was used
to apply a continuous suture from the
lower corner to the middle of the laparo-
tomy wound using the Small Bytes tech-
nology, capturing the peritoneum and
muscular-aponeurotic layer. The aponeu-
rosis was sutured in a similar manner with
the second loop thread from the upper
edge of the laparotomy wound, continuing
below the knot on the first thread by 3-4 cm.
Then, the first thread continued to suture
upwards from the laparotomy wound.
When applying the suture, the first punc-
ture was made lateral to the border of the
white line and the sheath of the rectus ab-
dominis muscle. The puncture was made at
a distance of 1.5 cm from the puncture par-
allel to the white line of the abdomen. After
the stitch was applied, the loop was cut at
the needle, the thread with the needle was
stitched to the opposite side of the wound,
and the threads were tied. A similar stitch
was applied with the second thread from the
center to the lower corner of the wound.
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All patients were treated in the inten-
sive care unit after surgery. Relaparotomy
for postoperative peritonitis was required
in 7 (59 %) cases. Complete eventration
was observed in 2 (1.7 %) patients after
median laparotomy. It was eliminated
during repeated surgery. The low percent-
age of relaparotomy confirms the effec-
tiveness of the original technique of sutur-
ing the aponeurosis after laparotomy.

After the treatment, 82 (64.5%) pa-
tients were discharged with recovery. The
duration of postoperative hospitalization in
patients after laparoscopic ulcer suturing
was 6.0 (5.0-6.0) days, after open ulcer su-
turing — 7.0 (3.5-9.0), after distal gastrec-
tomy with Bilroth-Il anastomosis — 6.5
(1.0-15) people. The duration of hospitali-
zation did not differ statistically signifi-
cantly. Diagnosis and treatment of patients
with sepsis was carried out according to the
Sepsis-3 criteria.

Fatal outcome against the background
of development of multi-organ failure syn-
drome in the general cohort of patients was
observed in 45 (355%) people. When
stratifying patients by degree according to
the Mannheim Index, the mortality rate was
significantly higher in patients with 2nd and
3rd degrees (p < 0.01) and was: 13.6 % in
patients with 1st degree, 71.8 % in patients
with 2nd degree, and 85.7 % in patients
with 3rd degree. The high mortality rate is
probably associated with the large percent-
age of patients in the study with late pres-
entation (more than 24 hours — 33 (26.0 %)
patients), as well as widespread peritonitis
and sepsis (37 (29.1 %) patients). A signifi-
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cant association was noted between the
increase in mortality rate and surgical inter-
vention performed 24 hours after perfora-
tion (p < 0.01). Mortality was also signifi-
cantly higher in patients with an initially
high risk according to the PULP Scale
(p <0.01). The data obtained correlate with
the mortality rate in the Perm Krai in par-
ticular and in the Russian Federation as a
whole [5]. It is important to note that there
were no fatal outcomes in patients operated
using laparoscopic technologies.

CONCLUSIONS

Risk factors for an unfavorable outcome
in PGDU are the following criteria: surgery
24 hours after perforation, 2-3 degrees ac-
cording to the Mannheim Index, and more
than 8 points according to the PULP prog-
nostic Scale. In patients with PGDU from the
group of high surgical-anesthesiological risk
with an aggravated comorbid background,
the risk of developing sepsis is more than
30 %. Laparoscopic technologies for suturing
PGDU are preferable to use within 6 hours
from the moment of perforation, while there
should be no more than 7 points according
to PULP, 1st degree according to the Mann-
heim Index, less than 9 points according to
the DEP classification and IIC, IIIC, IVA, IVB,
IVC classes of ulcer defect.
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