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Novel Aspects in Development of Pelvic Adhesion Including

Immunologic Factors
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Table 1. Occurrence of Adhesions After Fertility-Enhancing Procedure

Time from initial procedure Total No of pts % of adhesion

Diamond et al. Iwk-12wk 106 . 86
4wk-16wk 20 75

DeCherney and Mezer Iy-3y 41 7
. 6wk-8wk 31 71

Surrey and Friedman >6mo 6 83
Pittaway et al. 4wk-6wk 23 100
Trimbos-Kemper et al. &d 188 55
Daniell and Pittaway 4wk-6wk 25 96
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=] o] AgtE|o] ALG-Eo] ghr} o] 7]ol= corticosteroids®] A}-&, non-steroidal anti-inflammatory
drugs 9, calcium channel blockers ¥, plasminogen activators©] A}-&-, somatostatin (octreotide)F¢,
selective immunosuppressor (IL-4, IL-10, IL-1 antibody, TNF-o. antibody)2} ©]-&, surfactantF, biores-
orbable mechanical barriers (Table 2)2] AFHE 28|11 &<+ 241 = fibrinolytic agents (Table 3)
5ol ok e F WAHE 38 ditee 7123 43S du AFoly Bzt |dai7tA|
% 194239 Boys 5ol T3¢ 571A)7F 1R Wolgod A el A-8-E 51 vk

1. To limit or prevent initial peritoneal injury.

2. To prevent coagulation of the serous exudate.

3. To remove or dissolve the deposited fibrin.

4. To keep apart the fibrin-coated peritoneal surfaces until mesothelialization has occurred.
5. To inhibit fibroblastic proliferation once it is established.
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Table 2. Bioresorbable Mechanical Barriers

Abdominal Fluid Hyskon (32% Dextran 70), Ringer's lactate,

carboxymethylcellulose, Interceed (oxidized regenerated cellulose), Poloxamer 407,
Polyactive, PRECLUDE Peritoneal Membrane, fibrin glue (Tissucol), Seprafilm

Solid Materials (bioresorbable membrane based on a chemically modified form of hyaluronic acid and
carboxymethylcellulose)
Table 3. Action of Fibrinolytic Agents Used in the Prevention of Adhesion

Action Agent Year
. . Fibrinogen 1909
Chemical attacks on fibrin Hypertonic glucose 1911
Pepsin 1930
Foreign digestive ferments Trypsin 1930
Papain 1922
Stimulation of intraperitoneal leukocytosis Amniotic fluid 1928
Plasmin 1955
Plasmin preperation Actase 1961
Fibrinolysin 1961
Streptokinase 1950
Plasminogen activator Urokinase 1983
Tissue type plasminogen activator 1987
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Figure 1. Cascade of events leading to adhesion formation after an insult to the peritoneum
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B0 2=2e FA 27148 oA =] mechanical A3} non mechanical A2 2 8 2FF
=4 o3 2

1. Mechanical A} — incision, laceration, contusion, abrasion, tearing &3 #o] F=
Farto] iAo He AEEolth
2. Non mechanical A} — diathermy = laser® 22 heat, A=Y 227} (lint), hair,

sutures 59 2|3} foreign body reaction, Z12] 3L sepsis, ischemia,
malignancy, inflammatory reaction, irradiation &3} 22 A=

Eolt},

F&o] AHE 71HS AFo R Qe Edd &4o] oA HE ¢F WE 22 histamine,
kinnin, compliment, prostaglandin E9} F, lymphokine, lysozyme, bradykinnins, serotonin, leukocyte che-
motactic factor Tl JsiA el Fxpo] F78HAl H i o] I3 inflammatory exudateS}
fibrin matrix7} B4o] §A ®ch 870 thromboplastin®] 3 ¥ro =z UL FF AEolA Y
€3 AAEL SHFAAA fibrin clotsFA o YZE A Bk F4 2 e o] A4S F4-
fibrin matrix7} fibrinolysisoll 2}atod 87} ¥o] Wely &4 2R AE fibrinolytic activity
7} 4107 fibrino] Aldr do}b YAl H2 o719 fibroblast7} ¥HS-31A] Hof f-3o] A=A |
o} (Figure 1).

2k ¥4 2} morphogenesis®] 732 th3} 2T} (Figure 2-5).

Milligan® Raftery 52 T¢ & FA4H 43 219 A A7 oatd 2 § As
1~3¢ Alojoll= FZ polymorphonuclear leukocytes (PMN)®} macrophages, eosinophils, red blood cells,
tissue debris, 12}l necrotic cellsE©o] oAl fibrin matrixE FAEH =i 4GAFEE FE

Traumatized Perifonaun

Figure 2. The parietal peritoneum covers the pelvic Figure 3. In response to peritoneal trauma, the mesothe-
sidewalls, and the visceral peritoneum covers the surface tial cells die and promptly desquamate, leaving a denuded
of all the abdominal-pelvic organs except the ovary. The area. The border of this damaged area contains dying
surface of the peritoneum is composed of mesothelial epithelium that is eventually sloughed from the site. The
cells that are supported by a scaffold of connective tissue. process of re-epithelialization is initiated by the local pro-
Interlaced within the connective-tissue support matrix duction of chemotactic messengers that arise from the
are fibroblastic-like epithellal cells and a rich microcir- coagulation process.
culation.
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inpus Stage of Peritoneal Healing

Figure 4. Healing of the peritoneum occurs primarily
by re-epithelization of the damaged site. New epithelial
cells are attracted to the site of injury by chemotactic
messengers released by platelets, blood clots, or leuko-
cytes within the injured tissue. At this point, healing of
the peritoneum differs from skin repair. With skin, hea-
ling occurs primarily at the periphery of the injury. As a
result, the duration of healing directly correlates with the
size of the injury: larger injuries take longer to heal than
smaller ones. In contrast, remesothelialization of perito-
neal injuries occurs by the formation of multiple "islands"
of new mesothelial cells scattered over the peritoneal
surface. The source of these epithelial cells is controver-
sial and includes adjacent normal mesothelial cells and
subperitoneal flbroblasts. The mesothelial cells in each
island continue to divide until the surface of the entire
site of injury is covered by new mesothelium.
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Figure 5. Under the ischemic conditions present after
surgical trauma, fibrinolytic activity is suppressed, resul-
ting in persistence of the fibrin bands. Once the fibrin
bands are infiltrated with fibroblasts, they become organ-
ized to form what are clinically identified as adhesions.
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