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Abstract

Fibrinogen, a plasma glycoprotein synthesized in the liver, plays a central role in hemostasis, primarily as a
precursor to fibrin, a key structural protein in clot formation. Its importance is particularly highlighted in
surgical settings where bleeding risks are elevated. Hypofibrinogenemia is a situation where the total fibrinogen
level is very low, and its effects include an increased risk of hemorrhagic events, long surgical operations, and
an increase in the frequency of blood product transfusions. Literature review will focus on the function of
fibrinogen, its importance during surgery, and its treatment through the administration of fibrinogen derivatives.
The findings of the study also support previous insights into the functionality of fibrinogen in coagulation and
suggest the importance of early action when fibrinogen levels have been depleted during a major hemorrhage.
Fibrinogen concentrate and cryoprecipitate are common supplementation strategies, but barriers such as cost,

availability, and lack of standardized thresholds limit their widespread application.
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1. Introduction

Fibrinogen is a plasma glycoprotein of a molecular mass of 340 kDa, which is produced in the liver and is
soluble in blood. It has a critical implication in the coagulation process, and after transforming the hands of
thrombin, it is transformed into fibrin at the later part of the clotting process [1]. Fibrin develops the structure in
blood clots and supports aggregations of platelets in order to minimize blood loss. In addition to its structural
function, fibrinogen plays the role of platelet aggregation, which helps to strengthen the clot and heal the wound
quickly [2]. These functions exemplify the significance of thrombin, specifically in surgical procedures, as

bleeding is a potential concern there.

Many surgical processes present problems of hemostasis; coagulation factors are reduced, and in particular,
fibrinogen is severely depleted first in cases of major hemorrhage. This condition, known as
hypofibrinogenemia, is characterized by the vulnerability of slow clot formation, increased incidences of
bleeding, and, more so, perioperative complications [3]. Some of the most complex operations include trauma,
cardiac surgery, and orthopedic surgery, and any adjustments to fibrinogen levels are important in managing
these surgeries. Consequently, this review assesses fibrinogen involvement in surgical activities and the
consequences of hypofibrinogenemia, as well as different approaches to supplementation, noting that there is a

lack of sufficient data that requires future research.

2. Literature Review

2.1 Fibrinogen’s Role in Coagulation

Fibrinogen is an intermediate and a substrate in the coagulation system, where several enzymes are put into the
order. The process is completed by the conversion of fibrinogen to fibrin by thrombin, which forms a stable clot
matrix. It not only conclusively avoids further blood loss but also accrues as a supportive structure for platelet
adhesion and aggregation, enhancing clot strength and stability [4]. In a recent article by Mai and his colleagues
the author places the central importance of fibrinogen in hemostasis as a protein responsible for both the

initiation and reinforcement of clotting [5].

Within surgical settings, the use of fibrinogen is even more critical than in other settings where it is needed.
Fibrinogen concentrations are greatly elevated in the body during conditions characterized by massive blood
loss because of the engagement of the coagulation system [5]. Nonetheless, during coagulation, higher
utilization of fibrinogen is witnessed as compared to fibrinogen production, and thus, hypofibrinogenemia
occurs. This condition is unfavorable to clot formation, at the same time raising the risk of hemorrhagic adverse
effects and requiring external management of fibrinogen density [6]. If the deficiency is not supplemented
timely, patients are likely to undergo longer surgeries, require more transfusions, and have greater chances of

morbidity and mortality.

2.2 Clinical Implications of Hypofibrinogenemia

There is reduced fibrinogen during major surgeries, especially in patients with high blood loss. Low fibrinogen
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levels have been reported to be related to higher risks of bleeding and worse surgical outcomes, according to
previous research [7]. For example, intraoperative fibrinogen reduction is most marked in cardiothoracic or
trauma-surgical cases. According to Gomes and his colleagues fibrinogen should be kept at a level above 2.0
g/L; it will improve intraoperative blood loss and diminish the chances of blood transfusion [8]. Low fibrinogen
levels also predict long and elevated postoperative recovery time and overall complications. This is because, in
addition to primary costs, they require extra treatments and an increased duration of intensive care unit stays, as
well as infections. In addition, hypofibrinogenemia is usually the initial evidence of coagulopathic derangement
in a trauma or surgical patient, and early identification and intervention cannot be overemphasized [9]. Care
should be taken to observe fibrinogen levels in the postoperative patients and prevent coagulopathy-related

complications in the affected patients.

2.3 Fibrinogen Supplementation in Perioperative Management

Fibrinogen supplementation during surgery has become one of the main approaches to controlling bleeding
risks. Two primary methods of supplementation are commonly used: fibrinogen and cryoprecipitate, which are
the most helpful in the treatment of this state. Cryoprecipitate, a plasma-derived component containing a high
concentration of fibrinogen, is particularly popular given the low cost and widespread accessibility of the
product [10]. However, it has the following drawbacks, namely, irregularity in the concentration of fibrinogen

and, consequently, the presence of potential threats of transmission of infectious diseases [11].

In contrast, fibrinogen concentrate augmentation is more standardized and more effective. The clinical trials
conducted found that fibrinogen concentrate can manage hemorrhage in trauma patients and decrease the
likelihood of red blood cell transfusion [12]. It has also been used in cardiovascular surgeries to decrease the
requirements of a transfusion, the times that patients needing surgery have to stay in a hospital, and the rate of
complications. Although it has shown much efficiency, the high price of fibrinogen concentrate is a major
drawback when considering its usage. Economic considerations indicate that, though the initial cost of
fibrinogen concentrate is relatively high, the expenses that may arise from complications and frequent

transfusions thereby counterbalance the costs of using the product [13].

3. Results

A review of previous research confirms that the administration of fibrinogen in surgery substantially cuts down
on the frequency of transfusion, the length of stay in the ICU, and the time needed to recover. Therefore,
retaining fibrinogen greater than 1.5-2.0 g/L is effectively a protective factor against bleeding complications
regardless of the specialty practiced, from trauma to cardiac and orthopedic surgery [14]. Research studies
established that appropriate fibrinogen administration not only normalizes hemostasis but also indicate that the
need for more procoagulant support is decreased [15]. Systematic reviews suggest that patients receiving
fibrinogen supplementation require fewer blood transfusions, by 25% on average, and spend approximately 1.5
fewer days in ICU. In addition, fibrinogen concentrate, though expensive, is an effective product for
replacement in cases of severe bleeding, and it has the advantage of quick availability; cryoprecipitate can be

used in low-resource settings [16].
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4, Discussion

The literature reviewed in this paper highlights the critical role of fibrinogen in surgical hemostasis and the
significant benefits of maintaining adequate fibrinogen levels during surgery. Large operations, especially those
associated with significant blood loss, place a huge burden on the hemostatic system, and the reserve of
fibrinogen is critical. If this continues, there are adverse consequences such as the carriage of blood, extensive
surgeries, and even some mortality [17]. This shows that it has always been advantageous to maintain the
fibrinogen concentration within the 1.5-2.0 g/L range, as this will enhance better surgical outcomes, which
include reduced febrile non-hemoglobin transfusion rate, reduced length of stay in the ICU after surgery, and
postoperative recovery periods [18].

However, the extent of the increase in fibrinogen, which can be useful, depends on the kind and the severity of
surgery required. For instance, if a patient has experienced a traumatic event or undergone some cardiac surgery,
the fibrinogen should be set high to prevent coagulopathy from setting in. However, the content of reactive
oxygen species cannot be too high, and they should be contained during non-confrontational approaches [19].
These variations call for more studies that regard the identification of the characteristics of the thresholds of
fibrinogen of specific surgeries. Fibrinogen replacement therapy has been shown to hold much promise in
improving postoperative outcomes, especially when administered through fibrinogen concentrate. Fibrinogen
concentrate contributes to eradicating or reducing bleeding concerns and allogeneic blood transfusion [20].
However, the high cost of fibrinogen concentrate is still a major issue that has to be addressed, especially in
developing countries. Nonetheless, cryoprecipitate is inexpensive but has a low fibrinogen concentration and a
high tendency to cause side effects.

5. Conclusion

The use of fibrinogen in surgical hemostasis includes physiological factors and therapeutic uses to enable better
prevention of bleeding and better results in patients. For patients undergoing surgery, it has been found that
normal levels of fibrinogen are linked with lower transfusion rates, shorter hospital stays, and better rates of
recovery. However, there are several limitations, such as the high cost of fibrinogen concentrate and highly
variable threshold of fibrinogen supplementation. For future research, there is a need for the establishment of
more precise target fibrinogen levels depending on the type of surgery, as well as the best practices for
fibrinogen supplementation being both affordable and effective. Filling these gaps with more focused research
and policy efforts might well provide a substantial increase in the quality of surgery and patient outcomes
globally.
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