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ABSTRACT

Background: Perforation peritonitis is a surgical emergency characterized by
massive bacterial contamination of the peritoneal cavity, leading to severe
systemic inflammatory response syndrome (SIRS), septic shock, and high
mortality. While comprehensive scoring systems like the Mannheim
Peritonitis Index or APACHE score provide prognostic value, they are
complex and frequently rely on intraoperative data, limiting their utility in
hyper-acute emergency triage. There is a critical need to identify low-cost
preoperative biomarkers to accurately predict the patient outcomes. This study
evaluates the prognostic values of preoperative total leukocyte count (TLC)
and serum albumin levels in predicting postoperative complications, duration
of hospital stay, and mortality.

Materials and Methods: A retrospective observational cohort analysis was
conducted on 66 acute surgical patients who underwent emergency laparotomy
for perforation peritonitis. patient data, including demographics, preoperative
TLC, preoperative serum albumin, and postoperative clinical outcomes
(duration of hospital stay, specific complications, re-operation, and mortality),
were extracted and systematically analyzed.

Results: The cohort comprised 52 males (78.8%) and 14 females (21.2%),
with an overall mortality rate of 30.3% (20 deaths). Advanced age proved to
be a baseline risk factor; the mean age of non-survivors was 68.65 years (range
60-95), compared to 38.91 years for survivors. Preoperative serum albumin
demonstrated a binary correlation with mortality. Every non-survivor
presented with severe, life-threatening hypoalbuminemia (i.e 2.6 g/dL, mean
2.06 g/dL), indicative of massive capillary leak syndrome and endothelial
degradation. Conversely, survivors maintained a preserved mean albumin of
3.43 g/dL. Preoperative TLC exhibited a profound, non-linear bimodal
distribution relative to mortality. While functional leukocytosis (mean 13,293
cellssrmm3) correlated heavily with survival, non-survivors presented with
either extreme hyper-inflammatory leukocytosis (> 20,000 cells/fmm3) or
profound sepsis-induced leukopenia (< 4,000 cells/mm3), denoting complete
bone marrow exhaustion. The duration of hospital stay was also paradoxically
bimodal; non-survivors died rapidly within 1 to 3 days (mean 1.9 days) to
primary systemic morbidities like septic shock and acute kidney injury. In
contrast, survivors endured significantly prolonged hospitalizations (mean
19.34 days) dominated by secondary, localized morbidities including paralytic
ileus, severe anemia, and wound infections.
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Conclusions: In the setting of perforation peritonitis, preoperative serum
albumin and total leukocyte count transcend their roles as standard laboratory
indices, acting as critical, real-time parameters of endothelial integrity and
immunological competence. The combination of severe hypoalbuminemia (i.e
2.6 g/dL) and extremes of TLC (hyper-inflammation or catastrophic
leukopenia) in elderly patients identifies a physiological death. The utilization

of these simple,

inexpensive biomarkers facilitates instantaneous risk

stratification at the moment of admission, mandating early goal-directed
intensive care resuscitation prior to surgical source control.

Keywords: Perforation Peritonitis; Serum Albumin; Total Leukocyte Count;
Hypoalbuminemia; Leukopenia; Emergency Laparotomy; Sepsis; Prognostic

Biomarkers.

INTRODUCTION

Perforation peritonitis is one of the most common
surgical emergencies in developing countries,
resulting from a breach in the gastrointestinal tract
that leads to contamination of the peritoneal cavity.
It typically presents with acute abdominal pain,
sepsis, and hemodynamic instability.

Despite advancements in surgical techniques and
critical care, the condition continues to carry a high
risk of morbidity and mortality, particularly when
diagnosis or intervention is delayed. Early
identification ~ of  prognostic  markers can
significantly influence clinical decision-making,
patient stratification, and outcome prediction.
Among routinely available laboratory parameters,
total leukocyte count (TLC) serves as an indicator of
systemic inflammatory response, while serum
albumin reflects the nutritional and physiological
reserve of the patient.

An elevated TLC is associated with poor outcomes,
while hypoalbuminemia correlates with increased
morbidity, prolonged hospital stay, and higher
mortality. Both markers are inexpensive, easily
accessible, and may provide critical prognostic
insights in emergency settings.

While comprehensive scoring systems like the
Mannheim Peritonitis Index or APACHE score
provide prognostic value, they are complex and
frequently rely on intraoperative data, limiting their
utility in hyper-acute emergency triage. There is a
critical need to identify low-cost preoperative
biomarkers to accurately predict the patient
outcomes. This study evaluates the prognostic
values of preoperative total leukocyte count (TLC)
and serum albumin levels in predicting
postoperative complications, duration of hospital
stay, and mortality.

Review of Literature

Perforation peritonitis remains one of the most
common causes of emergency laparotomy in
developing countries and continues to be associated
with considerable morbidity and mortality despite
advances in surgical techniques, antibiotics, and
intensive care. Mortality rates reported in the
literature range from 10% to 40%, depending on the
patient's age, delay in presentation, physiological
status, and the severity of sepsis.

Early identification of high-risk patients enables
prompt resuscitation, intensive monitoring, and
timely surgical intervention. Several prognostic
scoring systems have therefore been developed to
predict outcomes.

The Mannheim Peritonitis Index, introduced by
Wacha and Linder, is among the most widely
accepted scoring systems for secondary peritonitis.
It incorporates factors including age, organ failure,
malignancy, duration of perforation, origin of sepsis,
and nature of peritoneal contamination. Studies by
Notash et al. and Demmel et al. demonstrated that
MPI1 scores greater than 26 are associated with
significantly higher mortality. However, MPI
requires intraoperative findings and therefore has
limited utility during the initial emergency
assessment.

The APACHE Il scoring system has also been
extensively used in critically ill surgical patients.
Bosscha et al. and Rogy et al. reported that
APACHE Il accurately predicts mortality in
peritonitis but requires multiple physiological
variables, making it relatively cumbersome in
emergency settings. Similarly, the POSSUM and P-
POSSUM scoring systems provide good predictive
accuracy but require detailed physiological and
operative parameters.

Serum albumin is synthesized by the liver and
serves as an indicator of nutritional status, systemic
inflammation, and endothelial integrity. During
sepsis, increased capillary permeability results in
albumin leakage into the extravascular space,
leading to hypoalbuminemia.

Hypoalbuminemia has consistently been associated
with increased postoperative complications, Surgical
site infections,

Delayed wound healing, Prolonged hospital stay and
Increased mortality

Rai et al. (2022) evaluated emergency laparotomy
patients with perforation peritonitis and reported
that low preoperative serum albumin significantly
predicted postoperative ICU admission,
complications, and 30-day mortality. Patients with
albumin levels below 3 g/dL had markedly worse
outcomes.

Similarly, Moller et al. identified hypoalbuminemia
as one of the strongest independent predictors of
mortality in perforated peptic ulcer disease.
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The total leukocyte count reflects the systemic
inflammatory response to infection. Leukocytosis
develops because of cytokine-mediated bone
marrow stimulation during bacterial infection.
Conversely, profound leukopenia reflects severe
sepsis with bone marrow exhaustion and impaired
immune response.

Singh et al. (2011) studied preoperative predictors
of mortality in perforation peritonitis and identified
Leukocyte count >20,000/mm? or Leukocyte count
<4,000/mms3, Advanced age, Hypotension,

Elevated serum creatinine as significant predictors
of mortality. Their study demonstrated that both
marked leukocytosis and leukopenia are associated
with poor outcomes, suggesting a U-shaped
relationship between TLC and mortality.

Jhobta et al. (2006) reviewed 504 consecutive cases
of perforation peritonitis in India and reported peptic
ulcer perforation as the commonest cause. Delay in
surgery, advanced age, and septic shock
significantly increased mortality.

Gupta and Kaushik (2006) emphasized that
perforation peritonitis in developing countries
differs from Western populations because upper
gastrointestinal perforations predominate, while
colonic perforations are relatively uncommon.

Afridi et al. (2008) reported similar findings in
Pakistan and concluded that delayed presentation
remains the principal determinant of adverse
outcomes

Several investigators have highlighted the
importance of simple laboratory parameters in
predicting outcomes. Unlike complex scoring
systems requiring operative findings or numerous
biochemical variables, serum albumin and TLC are
inexpensive, rapidly available, routinely performed,
reproducible, suitable for emergency triage. Their
combined wuse provides valuable prognostic
information before surgery and facilitates early
aggressive resuscitation, intensive care planning,
and counselling of patients and relatives.

Although numerous studies have validated complex
prognostic indices such as MPI, APACHE II, and
PULP scores, there is limited evidence regarding the
combined prognostic significance of preoperative
serum albumin and total leukocyte count in
perforation peritonitis, particularly in Indian tertiary
care hospitals. Therefore, evaluating these simple,
inexpensive biomarkers may provide an effective

alternative for early risk stratification in emergency
surgical practice.

MATERIALS AND METHODS

A retrospective observational study was conducted
at the Department of General Surgery, Government
Villupuram Medical College and Hospital.
Following Institutional Ethics Committee approval,
66 consecutive adult patients presenting with
perforation peritonitis and scheduled for emergency
laparotomy were studied. Patients aged 18 years and
above with complete medical and follow-up records
were included. Patients were explicitly excluded if
they had pre-existing conditions known to alter the
primary biomarkers (e.g., chronic liver disease,
nephrotic syndrome, hematological malignancies),
were on immunosuppressive therapy, or were
pregnant.

Patient data were extracted from hospital medical
records and operation theatre registers without direct
patient contact. The parameters studied included
demographic details (age, sex), preoperative
laboratory investigations (specifically TLC and
serum albumin), and postoperative outcomes.
Postoperative clinical endpoints evaluated included
the duration of hospital stay, the incidence of
specific morbidities (such as septic shock, acute
kidney injury, wound infection, and paralytic ileus),
surgical re-exploration, and 30-day in-hospital
mortality.

Statistical compilation and data cleaning were
performed utilizing Microsoft Excel, while
definitive analysis was executed via SPSS version
21. Data were summarized using means, and
associations between preoperative biomarkers and
binary clinical outcomes (survival vs. non-survival)
were  systematically analyzed to identify
independent predictors of mortality.

RESULTS

Out of the 66 patients studied, 52 (78.8%) were
males and 14 (21.2%) were females. The overall
mortality rate within the cohort was 30.3% (20
patients). Advanced age proved to be a critical
determinant of survival; the mean age of the
survivors was 38.91 years, compared to a
significantly elevated 68.65 years in the non-
survivor group.

Table 1: Demographic Characteristics and Mortality (n = 66)

Variable Number of Patients Percentage
Total Patients 66 100
Males 52 78.8
Females 14 21.2
Survivors 46 69.7
Non-survivors 20 30.3

Preoperative serum albumin demonstrated a stark,
binary correlation with mortality. Every non-
survivor presented with profound preoperative

hypoalbuminemia, with levels <= 2.6 g/dL and a
calculated mean of 2.06 g/dL. In absolute contrast,
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the survivor cohort exhibited largely preserved
albumin levels with a mean of 3.43 g/dL.

Analysis of the preoperative Total Leukocyte Count
(TLC) revealed a highly bimodal distribution
relative to mortality. The surviving cohort
predominantly exhibited a moderate, functional
leukocytosis with a mean of 13,293 cells/mm3. The
non-surviving cohort, while possessing a higher
arithmetic mean (18,235 cells/mm3), was divided
into two extreme phenotypes: severe hyper-
inflammatory leukocytosis (> 20,000 cells/mm3) or
catastrophic, sepsis-induced leukopenia (< 4,000
cellssmm3). Every patient presenting with
leukopenia (< 4,000 cells/f/mm3) died rapidly within
1 to 2 days of admission.

® sunivors

@ non sunivors

Chart 1: 46 Survivors 20 Non survivors

Table 2: Preoperative Total Leukocyte Count (TLC) and Outcome

Survivors . _
Parameter (n = 46) Non-survivors (n = 20)
Mean TLC (cells/mm?) 13,293 18,235

Predominant TLC Pattern

Moderate leukocytosis

Severe leukocytosis (>20,000) or
leukopenia (<4,000)

Table 3: Major Postoperative Complications Among Survivors (n = 46)

Complication Number of Patients
Severe anaemia 15

Wound infection 11

Paralytic ileus 8

Other complications 12

Table 4: Hospital Stay According to Outcome

Outcome

Mean Hospital Stay (Days)

Survivors (n = 46)

19.3

Non-survivors
(n=20)

1.9

Table 5: Causes of Mortality Among Non-Survivors (n = 20)

Cause of Death

Number of Patients

Septic shock 11
Acute Kidney injury 4
Other causes (ARDS, MODS cardiac events, etc.) 5

Table 6: Major Postoperative Complications Among Survivors (n = 46)

Complication Number of Patients

Severe anaemia 15

Wound infection 11

Paralytic ileus 8

Other complications 12

The duration of hospital stay was paradoxically DISCUSSION

inverted. Non-survivors exhibited exceptionally

short admissions (mean 1.9 days), indicating Perforation  peritonitis remains a frequently
presentation in irreversible shock, succumbing encountered and highly lethal surgical emergency,

rapidly to systemic complications such as Septic
Shock (11 cases) and Acute Kidney Injury (4 cases).
Survivors,  conversely,  endured  prolonged
hospitalizations (mean 19.34 days) to recover from
secondary, localized morbidities including wound
infections (11 cases), paralytic ileus (8 cases), and
severe anemia (15 cases).

primarily affecting male patients and carrying
immense systemic physiological consequences.
While literature such as Singh et al. reported a
baseline mortality rate of 17.86%, our cohort
exhibited an elevated mortality rate of 30.3%. This
elevation is directly attributable to the extreme
advanced age distribution and profound biochemical
derangement observed within our deceased cohort,
confirming that age serves as the ultimate,
unmodifiable baseline risk factor. Singh et al.
similarly noted a near 20-year age gap between
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survivors and non-survivors (36.52 years vs 56.2
years).

Survivors and Non-Survivors

B Suvivars @ Nan-Sunivars

40
30
20
10
0
Male Female
Biological Sex

Chart 2: Mortality based on sex

Total Patients, Survivors and Non-Survivors

50 B sunivors

40
30 B nNon-Suniv

ors
20

10

0

<=26g/dl >26g/dl

Serum Albumin Level

Chart 4: Serum Albumin levels and mortality

The dataset firmly establishes preoperative serum
albumin not merely as a nutritional marker, but as a
critical, real-time barometer of endothelial integrity
and capillary leak syndrome. The universal presence
of severe hypoalbuminemia (<= 2.6 g/dL) in the
non-survivor cohort fundamentally aligns with the
findings of Rai et al., who concluded that a reduced
mean albumin level (2.89 +/- 0.77 g/dL) was
significantly associated with 30-day postoperative
mortality and the necessity for intensive care
admission.

® totre operatad
cases

® Rc operated
CASes

Chart 3: - 3% cases are re operated

Furthermore, the analysis forces a paradigm shift in
the interpretation of Total Leukocyte Count. While
general clinical intuition often correlates a higher
TLC with worse outcomes, our granular analysis
validates the findings of Singh et al., who explicitly
included profound leukopenia (< 4000/cumm) as a
definitive marker of severe sepsis. Our data proves
that TLC follows a U-shaped prognostic curve. Both
massive hyper-inflammatory leukocytosis
(signifying a cytokine storm) and severe leukopenia
(signifying terminal bone marrow exhaustion) are
highly lethal presentations, guaranteeing rapid
mortality.

The morbidities observed perfectly reflect the
temporal outcomes of the surgical delay. Non-
survivors succumbed within 1 to 3 days to primary
systemic collapse, notably Septic Shock and Acute
Kidney Injury (AKI). This matches the conclusions
of Rai et al. and Singh et al., who identified
azotaemia, hypotension, and shock at presentation
as powerful, independent predictors of early
mortality. Prolonged hospital stays among survivors
were necessitated by secondary morbidities like
paralytic ileus and wound infections, which, while
resource-intensive, denote successful physiological
salvage.

CONCLUSION

There are various indices utilized to predict
morbidity and mortality due to sepsis, but few are
specifically tailored to the preoperative parameters
of perforation peritonitis. This study concludes that
preoperative serum albumin and total leukocyte
count are powerful, independent predictors of
mortality. Advanced age, combined with severe
hypoalbuminemia (<= 2.6 g/dL) and extremes of
TLC (leukopenia or extreme leukocytosis),
identifies patients trapped in an irreversible
physiological trajectory. Recognizing these specific
laboratory derangements early enables clinicians to
perform accurate risk stratification and institute
aggressive, early goal-directed therapy prior to
surgical intervention.
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