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Резюме. В статье проанализированы сроки госпитализации, проведения лечебно-диагностических ме-
роприятий в стационаре и морфологические изменения удаленных червеобразных отростков у больных 
острым аппендицитом, пролеченных в Санкт-Петербургском научно-исследовательском институте скорой 
помощи им. И.И. Джанелидзе в 2017 году. Эти показатели могут служить объективными критериями каче-
ства оказания медицинской помощи у больных острым аппендицитом.
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Abstract. The article analyzes the timing of hospitalization, therapeutic and diagnostic measures in the hospital 
and morphological changes in remote аppendix in patients with acute appendicitis treated at the St. Petersburg 
research Institute of emergency care I.I. Dzhanelidze in 2017. These indicators can serve as objective criteria for 
the quality of medical care in patients with acute appendicitis.

Кey words: quality of medical care; acute appendicitis; objective criteria of quality of medical care.

INTRODUCTION
Nowadays, an assessment of the quality of 

medical care is carried out in a formalized way ac-
cording to the data of medical records. It is diffi  -

cult to separate the defects of records in the case 
history from the real defects of the treatment pro-
cess. At the same time, there are objective crite-
ria of the quality of medical care: terms of hospi-
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talization, examination and treatment, results of 
histological examination of removed biomaterial 
and results of pathological and anatomical exa-
mination in case of lethal outcome. These criteria 
are especially relevant for assessing the quality of 
medical care in patients with acute appendicitis 
(AA), in whom active surgical tactics are used [1].

Improvement of the emergency medical ser-
vice has reduced the time of hospitalization of 
patients with suspected AA. For example, in 
2017, 4674 patients with AA were treated in St. 
Petersburg hospitals. Some of them, 1529 (32.7%) 
patients, were hospitalized in the fi rst 6 hours 
from the onset of the disease [2]. There is a pro-
bability of an increase in the number of removed 
appendix with catarrhal changes due to the early 
terms of surgery from the onset of the disease [1].

AIM 
To study the terms of hospitalization, thera-

peutic and diagnostic measures in hospital in pa-
tients with AA, to analyze morphological changes 
of the removed appendices, which can be used as 
objective criteria of the quality of medical care.

MATERIALS AND METHODS
We analyzed the electronic case histories of 

patients treated at the St. Petersburg research 
institute of emergency medicine named after 
I.I. Janelidze and discharged with diagnoses of 
appendix in 2017, which corresponded to ICD-10 
codes K35.2, K35.3, K35.3, and K35.3. The required 
data were obtained using the medical informa-
tion system “Ariadna”.

The time of admission to the Research Institute 
from the onset of the disease was determined 
using the recorded anamnesis morbi. For statisti-
cal analysis, rates were presented in decimal sys-
tem with rounding to tenths of an hour. If a time 
interval was specifi ed in the electronic case histo-
ry, the corresponding arithmetic mean was used.

The duration of examination and observation 
before surgery was determined based on the time 
of admission to the hospital and the time of the 
start of surgery. The time from the onset of the 
disease to the start of surgery was determined 
by summarizing the indicators described above. 
Information about complications of AA at the 
time of surgical treatment was obtained by study-
ing operation protocols. The results of histological 
examination were obtained by studying the jour-
nals of the pathology department of the Research 
Institute.

RESULTS AND DISCUSSION
In 2017, 384 patients with suspected acute ap-

pendicitis were delivered to the Research Institute. 
All patients were hospitalized in the inpatient emer-
gency department on admission. Subsequently, 
in 316 (82.3%) cases, diseases of appendix were 
verifi ed. The patients were aged between 19 and 
91 years, with a mean age of 36.2±13.63 years. 
The patients included 188 (59.5%) males and 128 
(40.5%) females.

The time to hospitalization from onset ranged 
from 1.5 to 264.0 hours (11 days), with a median of 
14.0 hours, a mode of 24.0 hours, a 75% persentile 
of 24.0 hours, and a 25% persentile of 7.0 hours.

The time from onset of disease to surgery 
ranged from 6.5 to 268.7 hours, median  — 
22.0  hours, mode 48.0 hours, 75% persentile  — 
35.9 hours, and 25% persentile — 15.5 hours.

Appendectomy was performed laparoscopi-
cally in 271 (85.8%) cases, in 20 (6.3%) cases diag-
nostic laparoscopy with subsequent access con-
version was performed. 22 (7.0%) patients were 
operated immediately by open appendectomy. In 
1 (0.3%) case diagnostic laparoscopy without ap-
pendectomy was performed due to appendiceal 
infi ltration. Conservative therapy of appendiceal 
infi ltration was performed in 2 (0.6%) cases.

Histological examination of the removed ap-
pendix revealed catarrhal appendicitis in 23 (7.3%) 
cases, phlegmonous appendicitis in 232 (73.4%) 
cases, gangrenous appendicitis in 48 (15.2%) 
cases, and chronic appendicitis in 1 (0.3%) case. 
Dense appendiceal infi ltration were diagnosed in 
3 (0.9%) cases, which were treated conser vatively. 
Tumors were detected in 6 (1.9%) cases: carci-
noid (3) and mucinous adenocarcinoma (1), sig-
moid colon cancer with infi ltrate formation (1), 
non-Hodgkin’s lymphoma (1).

Catarrhal appendicitis was verifi ed in 23 (7.3%) 
cases. There were 11 (47.8%) men and 12 (52.2%) 
women among the operated patients. Patients were 
aged from 19 to 63 years, with an average age of 
32.7±11.83 years. The time from onset to hospitaliza-
tion ranged from 2.75 to 120.0 hours, median — 14.0 
hours, mode  — 6.0 hours, 75% persentile  — 24.0 
hours, and 25% persentile — 6.0 hours. The duration 
of examination and follow-up from referral to surgery 
ranged from 2.68 to 35.0 hours, median — 7.0 hours, 
mode  — none, 75% persentile  — 10.9 hours, and 
25% persentile — 4.5 hours. The time from disease 
onset to surgery was from 7.5 to 120 hours, medi-
an — 24.0 hours, mode — 36.0 hours, 75% persen-
tile — 36.0 hours, 25% persentile — 16.8 hours.
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Phlegmonous and phlegmonous-ulcerous ap-
pendicitis were verifi ed by histological examina-
tion in 232 (73.4%) cases. The operated patients in 
this group were 141 (60.8%) males and 91 (39.2%) 
females. The patients were aged from 19 to 85 
years, with an average age of 34.6±12.01 years.

Time of admission to the Research Institute 
ranged from 1.5 to 264 hours from onset, me-
dian  — 12.8 hours, mode  — 24.0, 75% persen-
tile — 24.0 hours, and 25% persentile — 6.9 hours. 
Times of preoperative examination and observa-
tion ranged from 1.9 to 47.0 hours, median — 6.6 
hours, mode — 4.0, 75% persentile — 10.3 hours, 
and 25% persentile — 4.6 hours.

Summary, operative time from onset ranged 
from 6.5 to 264.0 hours, median  — 20.5 hours, 
mode — 48.0 hours, 75% pesentile — 31.0 hours, 
and 25% persentile — 15.0 hours.

Gangrenous appendicitis was verifi ed with use of 
histological examination in 48 (15.2%) cases. There 
were 30 (62.5%) males and 18 (37.5%) females. The 
patients were aged from 19 to 80 years, with an aver-
age age of 43.1±16.53 years. The time of admission 
to the Research Institute from onset ranged from 3.0 
to 168.0 hours, with a median of 27.0 hours, a mode 
of 48.0 hours, a 75% persentile of 48.0 hours, and a 
25% persentile of 12.8 hours. The time from exami-
nation and follow-up to surgery ranged from 2.8 to 
23.5 hours, median — 6.8 hours, mode — 9 hours, 
75% persentile — 9.1 hours, and 25% persentile — 
4.7 hours. The time from onset to surgery ranged 
from 10.0 to 176.0 hours, median  — 33.3 hours, 
mode 48.0 — hours, 75% persentile — 52.0 hours, 
and 25% persentile  — 23.0 hours. Complicated 
forms of gangrenous appendicitis were diagnosed 
intraoperatively in 41 (85.4%) cases.

Among 316 patients with diseases of appen-
dix, 128 (40.5%) cases of intra-abdominal com-
plications were diagnosed intraoperatively. In 
catarrhal appendicitis there were no intra-abdo-
minal complications.

Localized unconfi ned peritonitis was a com-
plication of gangrenous appendicitis in 13 cases, 
and phlegmonous appendicitis — in 46 cases, in 
total detected in 59 cases. The patients included 
38 (64.4%) males and 21 (35.6%) females. The age 
of the patients ranged from 19 to 80 years, with an 
average age of 37.5±14.84 years. Hospitalization 
time from onset ranged from 2.0 to 120.0 hours, 
with a median of 21.5 hours, a mode of 24.0 hours, 
75% persentile of 24.0 hours, and 25% persentile 
of 11.4 hours. Preoperative examination and fol-
low-up times ranged from 1.9 to 22.8 hours, me-

dian — 6.4 hours, mode — 4.0 hours, 75% persen-
tile — 9.4 hours, and 25% persentile — 4.4 hours. 
Thus, the time from onset to surgery ranged from 
6.7 to 132.2 hours, median — 27.0 hours, mode — 
72.0 hours, 75% persentile — 36.0 hours, and 25% 
persentile — 18.4 hours.

In gangrenous appendicitis localized peritoni-
tis was serous in 9 cases, serous-fi brinous — in 2 
cases, fi brinous-purulent  — in 1 case and puru-
lent — in 1 case. In phlegmonous appendicitis, se-
rous localized unconfi ned peritonitis was detected 
in 34 cases, serous-fi brinous  — in 8 cases, fi bri-
nous-purulent — in 2 cases, purulent — in 1 case.

Thus, localized serous unconfi ned peritonitis 
was the most frequent — 43 cases, which amount-
ed 33.6% of all complications in patients with AA. 
The majority of patients (37) were operated laparo-
scopically, in 5 cases the operation was performed 
by traditional access, in 4 cases — by laparotomy. 
In the postoperative period, there were 2 cases of 
local complications of the postoperative wound.

Diff use peritonitis was diagnosed in 13 cases, 
including gangrenous appendicitis in 10 cases 
and phlegmonous appendicitis in 3 cases. Serous-
fi brinous diff use peritonitis was diagnosed in 4 
cases, fi brinous-purulent — in 4 cases, purulent — 
in 6 cases and fecal  — in 1 case. The age of pa-
tients was from 21 to 67 years, with a mean age of 
44.5±13.84 years. The time of hospitalization from 
onset ranged from 6.0 to 96.0 hours, median  — 
31.0 hours, mode  — 9 hours, 75% persentile  — 
48.0 hours, and 25% persentile  — 9.0 hours. The 
time from admission to hospital to surgery was 2.6 
to 11.2 hours, median  — 4.9 hours, mode  — no, 
75% persentile — 6.6 hours, and 25% persentile — 
4.3 hours. The time from onset to surgery ranged 
from 11.0 to 100.4 hours, median  — 34.0 hours, 
mode — 48.0 hours, 75% persentile — 48.0 hours, 
and 25% persentile  — 17.0 hours. Laparoscopic 
surgery was performed in 4 cases of diff use perito-
nitis, and 1 case underwent sanation re-laparosco-
py. Laparotomy was required in 9 cases.

Appendiceal infi ltrates were diagnosed in 67 ca-
ses. The patients were aged from 20 to 80 years, with 
an average age of 43.2±15.5 years. Hospitalization 
time from onset ranged from 3.0 to 264 hours, me-
dian — 24.0 hours, mode — 48.0 hours, 75% persen-
tile — 72.0 hours, 25% persentile — 11.4 hours. The 
time from hospitalization to surgery was 1.9 to 34 
hours, median — 6.8 hours, mode — 5.8 hours, 75% 
persentile — 12.0 hours, and 25% persentile — 4.7 
hours. The time to surgery from onset ranged from 
6.5 to 268.7 hours, median — 30.8 hours, mode — 
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48 hours, 75% persentile — 56.7 hours, 25% persen-
tile — 20.5 hours.

Conservative treatment without surgery was 
performed in 2 cases, diagnostic laparoscopy fol-
lowed by conservative therapy in 1 case. In the re-
maining 64 cases infi ltrate separation with appen-
dectomy was performed: in 4 cases the operation 
was immediately performed by traditional access 
according to Diakonov-Volkovich-McBourney. 
In 13 cases laparoscopic operation with subse-
quent conversion to laparotomy was performed. 
Laparoscopic surgery was performed in 47 cases.

On the one hand, early hospitalization is an in-
dicator of the success of the emergency medical 
service and reduces the risk of developing compli-
cated forms of AA. On the other hand, early hos-
pitalization complicates diagnostics and may lead 
to an increase in the number of removal appendi-
ces with catarrhal changes.

However, an observation in doubtful cases 
compensated for early hospitalization and re-
duced the proportion of operations for catarrhal 
appendicitis to 7.3%. At the same time, there was 
only 1 (0.3%) case of removal of appendix with 
signs of chronic appendicitis only. The number 
of appendectomies for catarrhal appendicitis is 
slightly higher than the average level of indica-
tors, which reaches 1% in laparoscopic surgeries 
due to the active tactics adopted rather than the 
timing of hospitalization [3–5]. In addition, the 
total proportion of removed appendices with ca-
tarrhal and chronic changes corresponds to the 
literature data [3, 4].

CONCLUSION
The terms of hospitalization, performance 

of diagnostic and therapeutic measures, as well 
as the results of histological examination of re-
moved appendices can be used as criteria of the 
quality of medical care in patients with AA. These 
criteria are objective and allow diff erentiating be-
tween defects in medical records and real defects 
in the process of medical care.

Early hospitalization of patients with suspec-
ted acute appendicitis does not increase the 
number of removed appendices with catarrhal 
and chronic changes. This is achieved due to the 
tactics of dynamic observation in patients with 
suspected acute appendicitis. Hospitalization of 
patients with suspected acute appendicitis to an 
inpatient emergency department for observation 
allows to avoid overloading specialized surgical 
departments with non-core patients.
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