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Abstract: Background: Globally, liver resection outcomes have improved significantly due to
advancements in surgical techniques. However, in developing countries like Tanzania, it remains a
relatively new procedure with limited experience and higher associated risks. This study aims to
assess the factors influencing outcomes of liver resection at Benjamin Mkapa Hospital among patients
who underwent liver resection. Methods: A cross-sectional retrospective study design included all
patients who underwent liver resection at Benjamin Mkapa Hospital during the study period. Data
on socio-demographic and clinical characteristics, surgical outcomes, and influencing factors were
collected from patient files and the Jeeva system. Statistical analysis was performed using SPSS
software v25. Results: A total of 18 patients were included, with a predominance of female patients
(77.8%) and an evenly distributed residence pattern. Postoperative complications were observed in
38.9% of the cases, with liver-related complications being the most common (27.8%). Renal and
respiratory complications each occurred in 16.7% of patients, and 16.8% of the patients (3 cases) died
postoperatively. Conclusion: The study highlights the complexity and risks associated with liver
resection at Benjamin Mkapa Hospital, with a notable rate of postoperative complications. Age and
biopsy findings were key factors influencing outcomes, including complications, hospital stay, and
mortality. These findings emphasize the importance of preoperative evaluation and patient selection
to improve surgical outcomes.

Keywords: liver resection; outcomes; complications; factors influencing; surgical techniques;
Benjamin Mkapa Hospital; Tanzania

Introduction

Liver resection, also known as hepatectomy, is a surgical procedure that involves the removal of
a portion or the entire liver. It is commonly performed to manage various hepatic malignancies and
benign liver diseases. Hepatectomy is the primary curative option for hepatocellular carcinoma
(HCC), metastatic liver tumors, and other localized hepatic lesions(1,2). Depending on the extent of
liver involvement, liver resection can be classified into minor and major resections. Minor
hepatectomies involve the removal of fewer than three Couinaud segments, while major resections
involve three or more segments (sectionectomy and sectorectomy), right and left hepatectomy,
extended right and left hepatectomy (3). Additionally, liver resection techniques have evolved from
open laparotomy(OLS) to minimally invasive liverresection (MILR) approaches, including
laparoscopic liver resection (LLR) and robotic liver resection (RLR) (4-6). These advancements have
made it possible to perform complex resections with reduced postoperative morbidity (7-10).

The decision to perform liver resection depends on several factors, including the patient’s liver
function, tumor location, and size, as well as the presence of extrahepatic disease. Preoperative
evaluation using imaging modalities such as computed tomography (CT) and magnetic resonance
imaging (MRI) plays a crucial role in surgical planning (11). Despite advancements in surgical
techniques and perioperative care, liver resection remains associated with significant risks, including
post-hepatectomy liver failure (PHLF), bile leakage, intra-abdominal abscesses, and thrombotic
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events. Among these, PHLF is one of the most severe complications and a significant cause of
postoperative mortality. It is defined by the International Study Group of Liver Surgery (ISGLS) as
impaired liver function following resection, leading to jaundice, coagulopathy, and encephalopathy
(12).

Indications for liver resection varies which includes neoplasms (both malignant and benign
type) and trauma. Studies have shown that malignancy is the most common indication for most of
the liver resection. The liver being the most common site of metastasis, liver resection is also done for
secondary liver malignancies, the most common are the metastatic colorectal tumours(8,13). Benign
conditions such as simple cysts, hepatic haemangiomas, hepatic adenomas, focal nodular
hyperplasia, bacterial liver abscesses, amoebic liver abscesses mostly can be treated conservatively
without the need for surgery however when they are complicated there may be a need for liver
resection. Intrahepatic stone accompanied by biliary strictures may also require liver resection(14).
Traumatic liver injuries are mostly treated conservatively; however surgical management may be
required depending on the grade of the injury. In high-grade injury cases liver resection may be
useful as a treatment modality(15).

There are various complications associated with liver resection. Post hepatectomy liver failure
and post hepatectomy renal failure are the most severe complications of liver resection. Other
complications include bile leak, pulmonary complication, ascites, thrombotic complications,
intraoperative and postoperative bleeding, surgical site infections and pain. It has been shown that
LLR has reduced severity of complications as compared to OLR(16-18).

In high-income countries, liver resection outcomes have improved substantially due to better
patient selection, advanced surgical techniques, and improved perioperative care. Reported
postoperative mortality rates in specialized centers range between 1% and 5% (19). However, in low-
and middle-income countries (LMICs), including sub-Saharan Africa, liver resections performed less
frequently. Limited access to specialized surgical expertise, delayed presentation, and inadequate
perioperative support contribute to higher complication rates and poorer outcomes (20). Studies from
LMICs emphasize the need for capacity building and infrastructure development to improve liver
surgery outcomes (21).

Liver resection remains a mainstay curative treatment for patients with various liver conditions
including liver cancer, benign tumours and hepatic metastasis. Globally there has been great
improvement in liver resection, progress in preoperative assessment and refinement if surgical
techniques are accounted for dramatic improved safety and prognostic outcomes in liver surgery.
Studies have shown that the application of detailed preoperative assessment and intraoperative
procedures to minimize blood loss is attributed to most of the successful liver resection(22).

Despite the improvement, Studies have shown that with the sophisticated technologies that have
developed over the past few decades there have been improvement of the outcomes of liver resection.
However, there are still many severe short-term and long-term complication associated with liver
resection, and the morbidity associated with these surgeries is still high(23).

This study focuses on factors influencing the outcomes of liver resections at Benjamin Mkapa
Hospital, Dodoma, Tanzania. The hospital serves as a referral center for the central zone of Tanzania,
where liver resections are increasingly being performed. The objectives of this study are to describe
the socio-demographic and clinical characteristics of patients undergoing liver resection, evaluate
surgical outcomes, and identify key factors influencing these outcomes. Understanding these factors
is essential for optimizing surgical care and reducing morbidity and mortality associated with liver
surgery in resource-limited settings.

Conceptual Frame Work

Various factors influence the outcome of liver resection. Patients characteristics such age sex,
comorbidities, performance status, intraoperative factors such as amount of blood lost and
intraoperative complications, surgical factors such as the type and extent of resection, and
postoperative factors such as ICU admission, Length of hospital stay.
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Clinical characteristics such as presenting symptoms, the duration of symptoms, hepatitis status
(hepatitis B, C), comorbidities, ECOG performance status, Child Pugh score, BCLC stage, brings
about the variation in the outcomes of the study(4).

Outcomes of liver resection.

Post-hepatectomy liver failure (PHLF) is one of the most severe complications of liver resection.
Post hepatectomy liver failure is defined as the impaired ability of the liver to maintain it’s synthetic,
excretory, and detoxifying functions, which are characterised by an increased international
normalized ratio and concomitant hyperbilirubinemia on or postoperative day 5 (24). A study
conducted in USA showed that the main risk factors for PHLF were underlying functional liver
disease and an insufficient volume of the residual liver remnant(25,26).

Postoperative acute renal failure is one of the outcomes of liver resection. Postoperative ARF is
defined according to the RIFLE criteria as an absolute increase in serum-creatinine of more than 0.3
mg/dl above baseline, or an increase of more than 1.5 times the preoperative baseline value within 48
hours after surgery, or a reduction of urinary output less than 0.5 ml/kg/h for at least 6 h(27) The
reported incidence of AKI ranges from 3 to 21.6 per cent in the literature, wide variation is attributed
to non-standardized definition of AKI and partly because different patient populations were studied,
studies have shown that Postoperative acute renal failure following liver resection is associated with
increased length of ICU admission, increased length of hospital stay, morbidity and mortality.

Perihepatic resection mortality rate is high, even in the high-volume centres which occurs as the
result of intraoperative complications or postoperative complications. Another study conducted in
Germany showed that with a mortality rate was between 5.8% to 10.4% depending on the type and
extent of resection. PHLF is also one of the causes of mortality following liver resection, mortality
associated with PHLF was as ahigh as 70% (25,26,28,29).

The outcome profile is the developing countries is not very different from that observed in the
developed countries. A study done in south Africa showed that there were no postoperative deaths,
and 7 of the 22 patients who were included in the study had postoperative complications such as
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subphrenic abscess, bile leak, and pleural effusion. Another study conducted in Morocco showed that
14.3% of the participants had severe complications including mortality rate of 4.8%(30,31).

Factors influencing outcomes of liver resection.

factors such as the underlying liver disease, performance status, Laboratory investigations such
as Liver function tests, Type of liver resection and the extent of resection, amount of blood lost, length
of hospital stay are some of the factors influencing outcomes of liver resection(8). Furthermore, the
hospital procedural volume has an impact on the outcomes of liver resection, it has been shown that
hospitals with high procedural volume have a better outcome as compared to those with low
procedural volume(22). The type of liver resection that the patient has undergone is associated to the
severity of the complications, a study done in France showed that patients who underwent
anatomical liver resection had less severe complications as compared to the patients who had
underwent non anatomical liver resection(32). patients with cirrhosis have a greater risk of
complications as compared to patients with no cirrhosis. Also, complications are seen in patients who
have underwent extended hepatectomies in which a large portion of the liver is removed(13-15).

However, in developing countries Liver resection is seldom done. In most of the sub-Saharan
African countries, liver resection is a new practice and it's done in fewer patients as compared to the
developed countries. Late diagnosis of the liver diseases due to lack of surveillance rendering it
impossible to do liver resection as a curative treatment, limited resources are some of the reasons(33).

Methods and Materials

Study Design

A retrospective cross-sectional study design was conducted at Benjamini Mkapa Hospital
Dodoma, Tanzania.

Study Area

This study was conducted at Benjamin Mkapa Hospital (BMH), located in Dodoma, Tanzania.
BMH is a referral hospital established in 2015 and serves as one of the leading healthcare institutions
in Tanzania. The hospital has advanced medical technology, well-trained healthcare professionals,
and comprehensive inpatient and outpatient services. It serves as a teaching and research facility
affiliated with the University of Dodoma (UDOM), making it an ideal location for conducting clinical
and health-related research. The choice of BMH as the study area is informed by its central
geographical location, diverse patient population, and its reputation for handling complex cases,
including specialized surgeries.The facility provides specialized medical services, including surgical
interventions, cardiology, surgical and medical gastroenterology/hepatology unit, a pathology unit,
an oncology unit, and an interventional/diagnostic radiology unit capable of providing tertiary-level
healthcare services to patients undergoing liver resection.

Study Population

All the patients who underwent liver resection due to various reasons at Benjamin Mkapa
Hospital from January 2020 to October 2023.
Sampling Technique

This study was use consecutive sampling technique where by all patients who underwent liver
resection at BMH was selected.
Inclusion and Exclusion Criteria

All the patient who underwent liver resection at Benjamini Mkapa Hospital were included in
the study and all the patients with incomplete clinical information were excluded in the study.


https://doi.org/10.20944/preprints202501.0958.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 January 2025 d0i:10.20944/preprints202501.0958.v1

5 of 15

Variables

Dependent variable on outcomes of liver resection includes, liver failure, PHRF, mortality, bile
leak, pulmonary complications such as pleural effusion and pneumonia, surgical site infection,
bleeding and others. Also the independent variables were socio-demographics such as age, sex and
comorbidities, Underlying liver disease such as infection with hepatitis B, C, Liver cirrhosis, primary
benign or malignant tumours of the liver and metastatic tumours of the liver, presenting symptoms
and duration of the presenting symptoms, Performance status, the Eastern cooperative oncology
group (ECOG), CHILD-Pugh status and Barcelona clinic liver cancer (BCLC) staging, Laboratory
investigations such as Full blood picture (FBP) ,haemoglobin (Hb), Platelets, Liver function test (LFT)
Prothrombin time (PT), Partial thromboplastin time (PTT), International normalized ratio (INR),
Direct bilirubin, indirect bilirubin, total bilirubin, Albumin, Aspartate aminotransferase (AST),
Alanine aminotransferase (ALT), Alkaline phosphate (ALP), Gamma glutamyl transferase (GGT),
renal function test such creatinine and Blood urea nitrogen (BUN). Type of liver resection such as
wedge resection, segmental resection (sectionectomy and sectorectomy), right and left hepatectomy,
extended right and left hepatectomy, major hepatectomy or minor hepatectomy. This includes
estimated amount of blood lost intraoperatively, Length of ICU stay, Length of hospital stay

Data Collection

Demographic and clinical data were obtained from hospital records, including the patient’s
personal information (age and gender), the indication for liver resection, and any comorbidities.
Preoperative assessment results were retrieved from the Jeeva system, while intraoperative notes and
postoperative notes, including ICU records, were obtained from the patients’ files. After data
collection, the data were initially checked for completeness and consistency. Subsequently, the data
were entered into SPSS version 25, then coded, recoded, and cleaned.

Data Processing and Analysis

After cleaning, the data were analyzed using statistical software such as SPSS. Descriptive
statistics were used to summarize the data, including mean, median, frequency, percentages, and
proportions. The Chi-square test or Fisher’s exact test was applied to determine associations between
categorical variables. A p-value <0.05 was considered statistically significant.

Ethical Consideration

Ethical clearance for conducting this study was sought from the CREC Research ethics
committee, permission to collect data was sought from the Benjamin Mkapa Hospital’s Training,
Research and Consultancy Unit. The study was performed in accordance with the ethical standards
privacy and confidentiality of the patients’ information was held, and there are no risks expected
from this study and the study was done under supervision. Since the data was collected
retrospectively, informed consent was waived.

Results

Socio Demographic Characteristics

The study included 18 patients who underwent liver resection at Benjamin Mkapa Hospital
between January 2020 and October 2023. The majority of patients were over 50 years old (55.6%), with
the remaining age groups being 18 to 35 years (27.8%) and 36 to 50 years (16.7%). Female patients
predominated, accounting for 77.8% of the cohort, while 22.2% were male. The distribution of
patients by residence was evenly split, with 50% residing in Dodoma and the other 50% from
upcountry regions (Table 1).
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Variable category Frequency (N) Percentage (%)
Age (years) 18 to 35 5 27.8
36 to 50 3 16.7
>50 10 55.6
Sex Male 4 22.2
Female 14 77.8
Residence Dodoma 9 50
Upcountry 9 50

Clinical Characteristics of Patients

Regarding clinical characteristics, only 16.7% of patients reported alcohol use, and none had a
history of cigarette smoking. A significant portion of the cohort (38.9%) had a history of chronic
disease. Hepatitis B and C infections were relatively rare, with 5.6% and 11.1% positivity rates,

respectively. HIV positive was also 5.6%. Biopsy results revealed that 61.1% of the patients had
benign liver conditions, while 38.9% were diagnosed with malignant conditions (See Table 2).

Table 2. Clinical characteristics of patients.

Variables Category Frequency (N) Percentage (%)

Alcohol use Yes 3 16.7
No 5 83.3

History of cigarette smoking Yes 0 0
No 18 100
History of other chronic disease Yes 7 38.9
No 11 61.1
Hep B Positive 1 5.6
Negative 17 94.4
Hep C Positive 2 11.1
Negative 16 88.9
HIV Positive 1 5.6
Negative 17 94.4
Biopsy findings Malignant 7 38.9
benign 11 61.1

Outcomes of Liver Resection

Study shows that, about 38.9% of patients experienced postoperative complications. The need
for ICU care was observed in 33.3% of the cases, with a median ICU stay of 8 days, ranging from 4 to
22 days. The in-hospital mortality rate was 16.7%. The most common complications were liver-

related, affecting 27.8% of patients. Renal and respiratory complications were also noted in 16.7% and
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11.1% of patients, respectively. Other complications, such as gastrointestinal, wound, cardiovascular,
hematological, and metabolic issues, occurred less frequently.(Table 3 and Figure 1)

Table 3. Outcomes of Liver ressection.

Variable Response Frequency Percentage

Complications Yes 7 38.9
No 11 61.1

ICU stay Yes 6 33.3
No 12 66.7

In hospital death Yes 3 16.7
No 16 83.3

Outcomes of Liver ressection

90 18
80 16
70 14
60 12
50 10
40 8
30 6
20 4
10 2
0 0

Complications ICU stay In hospital death

I Percentage ==@==Response ==@==Frequency

Complications Related to Liver Resection

The study findings show that complications among patients who underwent liver resection
varied in frequency. Liver complications were the most common, occurring in 27.8% of patients.
Hematological complications were the next most frequent, affecting 38.9% of patients. Renal and
metabolic complications were observed in 16.7% of patients each. Respiratory complications occurred
in 11.1% of cases. Gastrointestinal, wound, cardiovascular, and metabolic complications were less
frequent, each affecting 5.6% of the patients. Overall, the majority of patients did not experience these
complications, with the highest percentages being seen in those without liver (72.2%), renal (83.3%),
and respiratory (88.9%) complications.

Table 4. Complications related to liver resection.

Variable Categories Frequency (N) Percentage (%)
Liver Yes 5 27.8

No 13 722
Renal Yes 3 16.7

No 15 83.3
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Respiratory Yes 2 11.1
No 16 88.9
Gastrointestinal Yes 1 5.6
No 17 944
Wound Yes 1 5.6
No 17 944
Cardiovascular Yes 1 5.6
No 17 944
Hematological Yes 7 38.9
No 11 61.1
Cardiovascular Yes 1 5.6
No 17 94.4
Metabolic Yes 3 16.7
No 15 83.3
Causes of Death

Among the 18 patients studied, the causes of death were varied. The majority, comprising 83.3%
(15 patients) were alive later on and had unspecified causes of death. The remaining deaths were due
to specific causes: 5.6% (1 patient) died from cardiac arrest, 5.6% (1 patient) from multi-organ
dysfunction and refractory hemorrhagic shock, and 5.6% (1 patient) from severe bradycardia and
hypotension. These causes account for 100% of the recorded deaths.

Table 5. Causes of Death.

Causes Frequency| Percent | Cumulative Percent
Cardiac rest 1 5.6 88.9
Multi-organ dysfunction,

. 1 5.6 94.4
refractory haemorrhagic shock
Severe bradycardia and
_ 1 5.6 100.0
hypotension

Regarding the Child-Pugh classification and its relation to complications, 5 out of 16 patients in
Child-Pugh Class A experienced complication, while 11 did not. In Child-Pugh Class B, both patients
experienced complications. Overall, 7 out of 18 patients (38.9%) encountered complications, whereas
11 out of 18 patients (61.1%) did not.

Table 6. Child Pugh and Complications.

Complications Total
Yes No
Class A 5 11 16
Child Pugh
Class B 2 0 2

Total 7 11 18

d0i:10.20944/preprints202501.0958.v1
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Association Between Age, Biopsy Findings and Duration of Symptoms

The correlation analysis revealed a significant relationship between age and biopsy findings,
with a R coefficient of 0.571 (p = 0.013), indicating that older patients were more likely to have certain
biopsy findings, possibly malignant ones. However, there was no significant correlation between age
and the duration of symptoms (r = 0.085, p = 0.737), suggesting that age does not influence how long
patients have experienced symptoms before undergoing liver resection. Similarly, the correlation
between the duration of symptoms and biopsy findings was weak and non-significant (r = 0.106, p =
0.676), indicating that the length of time a patient had symptoms did not have a strong relationship
with the biopsy results. These results suggest that while age may influence biopsy outcomes, the
duration of symptoms does not significantly correlate with age or biopsy findings.

Table. Association between Age, biopsy findings and duration of symptoms.

Correlation age duration of Biopsy
symptoms findings
r 1 .085 5717
age P-value 737 .013
N 18 18 18
r .085 1 .106
Duration of symptoms | P-value 737 .676
N 18 18 18
r 571" .106 1
Biopsy findings P-value .013 .676
N 18 18 18
*. Correlation is significant at the 0.05 level (2-tailed).

Correlation Between Various Factors Influencing the Outcomes of Liver Resection

The analysis of correlations between various factors influencing the outcomes of liver resection
at Benjamin Mkapa Hospital revealed several key relationships. Notably, there was a significant
positive correlation between age group and biopsy findings (r =0.517, p = 0.028), indicating that older
age groups were associated with specific biopsy outcomes. Additionally, the correlation between
residence and hospital stay was also significant (r = 0.499, p = 0.035), suggesting that patients’ place
of residence may influence the length of their hospital stay post-surgery.

Complications following liver resection were significantly correlated with biopsy findings (r =
0.561, p = 0.016) and in-hospital death (r = 0.561, p = 0.016), highlighting that the type of biopsy
findings and the occurrence of complications are important predictors of mortality. Moreover, ICU
stay was negatively correlated with in-hospital death (r =-0.661, p = 0.003), indicating that extended
ICU stays may be associated with a higher risk of death in-hospital. These correlations suggest that
age, residence, biopsy findings, and complications are significant factors influencing outcomes such
as hospital stay and mortality in liver resection patients at Benjamin Mkapa Hospital.

Discussion

This study investigated the factors influencing the outcomes of liver resection at Benjamin
Mkapa Hospital by analyzing socio-demographic and clinical characteristics, as well as postoperative
outcomes.

The findings reveal that the majority of patients undergoing liver resection were older than 50
years, comprising 55.6% of the cohort. This aligns with global trends where liver resection is more
commonly performed in older patients due to the higher prevalence of liver-related diseases in this
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age group. The predominance of female patients (77.8%) is notable and contrasts with some studies
that report a higher incidence of liver surgeries in males. This gender distribution could be reflective
of the specific population served by Benjamin Mkapa Hospital or possibly cultural and social factors
influencing healthcare-seeking behavior among women.

The equal distribution of patients between Dodoma and upcountry regions suggests that liver
resection services at Benjamin Mkapa Hospital are accessible to patients from different geographical
locations. However, the socio-economic implications of traveling from upcountry regions for
specialized care need further exploration.

The study’s findings regarding the prevalence of lifestyle-related risk factors among patients
undergoing liver resection at BMH reveal intriguing insights (34). The relatively low rates of alcohol
use (16.7%) and complete absence of cigarette smoking (0%) stand out, this is an interesting finding
as this factors are traditionally associated with liver diseases. The absence of a smoking history
among patients is particularly noteworthy and may suggest either a genuinely low prevalence of
smoking in this population or potential underreporting of smoking habits (34).

The study highlighted that about 38.9% of patients had a history of chronic diseases, aligning
with known risk factors for liver conditions such as diabetes, hypertension, and chronic viral hepatitis
(34). The low prevalence of Hepatitis B (5.6%) and C (11.1%) infections is noteworthy, especially given
the high burden of viral hepatitis in sub-Saharan Africa. These figures hint at the possibility of other
etiologies, potentially related to non-alcoholic fatty liver disease (NAFLD), being more prevalent in
this patient cohort (34).

The biopsy findings from the study reveal that benign conditions were more prevalent than
malignant ones, constituting 61.1% of the cases. This prevalence of benign conditions may reflect the
selection criteria for surgery at BMH, where only patients with resectable and potentially curable
benign lesions or early-stage malignancies are considered for surgical intervention.

Regarding postoperative outcomes, the study revealed a significant rate of complications, with
38.9% of patients experiencing adverse events. While this complication rate falls within the range
reported in other studies, it underscores the inherent risks associated with liver surgery. The high
proportion of liver-related complications (27.8%) emphasizes the liver’s vulnerability to surgical
stress, particularly in patients with pre-existing liver conditions.

The study highlighted that one-third of patients (33.3%) required intensive care unit (ICU) For
close postoperative monitoring, it reflects the complexity of liver resections and the need for close
monitoring. The median ICU stay of 8 days is consistent with the recovery trajectory for major liver
surgery, although the wide range of ICU stays (4 to 22 days) suggests variability in patient responses
and the severity of complications (35).

The in-hospital mortality rate of 16.7% is higher than the global average for liver resection, which
typically ranges from 3% to 10%. This elevated mortality rate could be attributed to several factors,
including the complexity of cases handled at BMH, the presence of comorbidities, or potentially
limited resources for perioperative care. The mortality rate also emphasizes the need for careful
patient selection, preoperative optimization, and possibly enhancing the perioperative care
infrastructure. In German reported overall mortality rate of 5.8% (36). These events are in line with
previous reports on increased mortality after liver resection with persistent derangement of bilirubin
metabolism and coagulation pathway after liver resection (37).

The study identified a range of complications among patients who underwent liver resection at
BMH, with liver-related complications being the most prevalent. Occurring in 27.8% of patients, liver
complications are a significant concern due to the organ’s central role in metabolism and the body’s
response to surgical stress. Hematological complications were the second most frequent, affecting
38.9% of patients. This high rate could be due to the extensive vascular nature of the liver, which can
lead to significant blood loss and coagulopathies during and after surgery.

Renal and metabolic complications, each occurring in 16.7% of patients, further emphasize the
multi-organ impact of liver surgery. The renal complications may be a result of perioperative hypo-
perfusion or nephrotoxic drugs, while metabolic issues could stem from the liver’s impaired ability
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to maintain metabolic homeostasis post-surgery. Respiratory complications, observed in 11.1% of
cases, could be related to prolonged anaesthesia, pain management, or underlying comorbid
conditions.

Gastrointestinal, wound, cardiovascular, and metabolic complications were less common, each
affecting 5.6% of the patients (38). While these complications were less frequent, their presence still
highlights the complexity of managing patients undergoing liver resection, where even minor
complications can significantly affect recovery and overall outcomes (39,40).

The study shows an in-hospital mortality rate of 16.7%, with deaths attributed to cardiac arrest,
multi-organ dysfunction due to refractory haemorrhagic shock, and severe bradycardia with
hypotension. These causes reflect the severe physiological challenges and complications that can arise
postoperatively in patients undergoing liver resection. Cardiac arrest and severe bradycardia with
hypotension may be linked to intraoperative or postoperative hemodynamic instability, possibly
exacerbated by pre-existing conditions or the body’s response to the extensive surgery. In extended
liver resections, a 90-day mortality rate of up to 16.7% has been reported (41). In German reported
overall mortality rate of 5.8% (36). These events are in line with previous reports on increased
mortality after liver resection with persistent derangement of bilirubin metabolism and coagulation
pathway after liver resection (37).

The study findings on the association of Child-Pugh classification with complications in patients
undergoing liver resection resonate with existing literature that highlights the impact of liver function
on surgical outcomes(9). Patients classified as Child-Pugh Class B were more likely to experience
complications compared to those in Class A. This finding is consistent with existing literature, which
indicates that patients with poorer liver function (as reflected by a higher Child-Pugh score) are at
greater risk for complications and adverse outcomes following liver surgery(42). This is similar to
study done by Troisi et al. (2021) comparing laparoscopic and open liver resection for hepatocellular
carcinoma in patients with Child-Pugh B cirrhosis, shedding light on the safety and feasibility of
different surgical approaches in this patient population. Similarly, the study by Watanabe et al.,
(2022) explored the outcomes of laparoscopic liver resection for HCC in patients with Child-Pugh B7
and B8/9 cirrhosis, providing insights into surgical risks, recurrence, and survival in this specific
cohort(43).

The correlation analysis revealed that age was significantly associated with biopsy findings,
suggesting that older patients are more likely to have specific biopsy results, potentially indicating
malignancy ((44). This finding aligns with the understanding that the risk of liver malignancies
increases with age, possibly due to cumulative exposure to risk factors such as chronic hepatitis
infections or fatty liver disease aligns with investigations by (Girish & Shrestha, 2020), who examined
the association of Child-Pugh score with the presence of large esophageal varices in chronic liver
disease patients. Additionally, the research done by Mai et al. (2022) shows the prognostic
significance of serum sodium levels in liver cirrhosis, highlighting the importance of biochemical
markers in assessing disease severity and predicting clinical outcomes in cirrhotic patients. The
duration of symptoms is not significantly correlate with either age or biopsy findings. This lack of
correlation suggests that the length of time a patient has experienced symptoms may not be a reliable
indicator of the severity or type of liver pathology, which could have implications for the timing of
interventions and the urgency of surgical decisions.

The study further explored correlations between various factors influencing the liver resection
outcomes. Notably, there was a significant positive correlation between age group and biopsy
findings, reinforcing the idea that older age is associated with specific liver pathologies (Zajic et al.,
2017). Additionally, a significant correlation was found between residence and hospital stay,
indicating that patients’ geographical location might influence the duration of hospitalization,
possibly due to differences in access to follow-up care or the need for extended recovery time before
returning home this is similar to study done which showing the relationship between the Sequential
Organ Failure Assessment (SOFA) score and ICU stay underscores the importance of risk
stratification tools in predicting patient outcomes (Dalal et al., 2023).
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Complications were significantly correlated with biopsy findings and in-hospital death in the
study underscoring the importance of biopsy results in predicting postoperative outcome (Vigouroux
etal., 2021). The significant correlation between ICU stay and in-hospital death suggests that patients
requiring longer ICU stays are at a higher risk of mortality, likely due to the severity of their condition
or complications that arise during the postoperative period (Kawasaki, 2023; Lim, 2024). The
correlation between complications, biopsy findings, and in-hospital mortality resonates with
investigations by Tada in 2021, who evaluated the impact of modified albumin-bilirubin grade on
survival in HCC patients receiving lenvatinib(44). This study underscored the relevance of liver
function assessments in predicting treatment outcomes and survival in patients with hepatocellular
carcinoma, aligning with the significance of biopsy results and postoperative complications in the
context of liver surgery.

Conclusion

The findings of this study underscore the complexity and risks associated with liver resection at
Benjamin Mkapa Hospital. The high rate of complications, particularly liver and hematological
issues, highlights the need for careful patient selection and preoperative optimization. Additionally,
the significant correlations between age, biopsy findings, and complications with outcomes like
hospital stay and mortality suggest that these factors should be carefully considered in clinical
decision-making.

Recommendation

To improve outcomes associated with liver resection, the following recommendations should be
done; Fistly, Tailoring preoperative assessments to identify high-risk patients, particularly older
individuals and those with poor liver function, can help mitigate the risks of complications. Secondly,
strengthening postoperative care, particularly in monitoring and managing liver and hematological
complications, may reduce mortality and improve recovery times. Thirdly, A multi-disciplinary
approach involving hepatologists, surgeons, intensivists, and other specialists could enhance the
management of complex cases, ensuring comprehensive care. Fouthly, Continued research is needed
to explore the factors influencing outcomes further, including larger studies that can validate these
findings and identify additional predictors of success in liver resection surgeries.
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