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Abstract

Purpose Pelvic gynecologic trauma (PGT) includes injury to the uterus, ovaries or fallopian tubes. We hypothesized Injury
Severity Score (ISS) > 25, hypotension on admission and age >51 (average age for menopause) would be independent risk
factors for resection compared to repair.

Methods A retrospective analysis of the National Trauma Data Bank was performed between 2007 and 2015.

Results Of 2,040,235 female patients, 1938 (<0.1%) presented with PGT with the majority sustaining injury to the ovary or
fallopian tubes (52.9%). Most patients were managed nonoperatively (77.1 vs 22.9%). On multivariable analysis, in patients
with injury to the uterus, ISS >25 (OR 3.52, CI 1.67-7.48, p <0.05) was associated with higher risk for hysterectomy com-
pared to repair. In patients with injury to the ovaries or fallopian tubes, gunshot wound (OR 3.73, CI 1.43-9.68, p <0.05)
was associated with a higher risk for salpingectomy or oophorectomy compared to repair. Age > 51 and hypotension on
admission were not independent risk factors for resection in patients with PGT. Operative treatment was associated with a
lower risk for mortality in patients with an injury to the uterus (OR 0.27, CI 0.14-0.51, p <0.001) or ovaries/fallopian tubes
(OR 0.37,CI10.19-0.72, p <0.001) compared to those managed nonoperatively.

Conclusion In the largest study reported, PGT occurred in <0.1% of traumas involving women. Patients with ISS >25
have higher risk for hysterectomy compared to repair. Gunshot injuries have higher risk for salpingectomy or oophorectomy
compared to repair. Hypotension on arrival or age >51 are not independent risk factors for resection in PGT. Operative
management is associated with lower risk of mortality in PGT patients.

Keywords Trauma - Pelvic trauma - Pelvic gynecologic trauma - Trauma hysterectomy - Trauma oophorectomy - Trauma
salpingectomy - Ovarian repair - Fallopian tube repair - Uterine repair

Introduction confines [3]. Except for a few case reports, there is a paucity

of literature regarding PGT [4, 5].

Pelvic gynecologic trauma (PGT) includes injury to the
uterus, ovaries or fallopian tubes. PGT rarely occurs in < 1%
of blunt trauma [1, 2]. The female pelvis, designed for child-
birth, is overall broader and transversely oval compared to
the male pelvis, providing a safeguard for organs within its

P< Areg Grigorian
agrigori @uci.edu

Division of Trauma, Burns and Surgical Critical Care,
Department of Surgery, University of California, Irvine, 333
The City Blvd West, Suite 1600, Orange, CA 92868-3298,
USA

Department of Obstetrics and Gynecology,
Kaiser-Permanente, Anaheim, CA, USA

In previous studies, Injury Severity Score (ISS) > 25 has
been associated with increased morbidity and mortality in
trauma [6, 7]. The presence of shock has been shown to be
associated with higher risk of mortality with trauma as well
as a higher risk of peri-partum hysterectomy [8—10]. Unfortu-
nately, PGT may not be recognized until the patient is emer-
gently brought into the operating room and under general
anesthesia, making a preoperative discussion regarding the
possible removal of reproductive organs unlikely. This may
sway the decision of a trauma surgeon away from resection in
a pre-menopausal woman. Therefore, we sought to perform
a descriptive analysis of PGT and hypothesized ISS > 25,
hypotension on arrival and age > 51 (national average age for
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menopause) would be independent risk factors for resection
compared to repair of the uterus and ovary or fallopian tubes.

Methods

A retrospective analysis of the National Trauma Data Bank
(NTDB) was performed between January 2007 and December
2015 [11]. All female patients > 16 years of age were eligi-
ble for inclusion. We collected patients with an injury to the
uterus, ovaries or fallopian tubes using International Classi-
fication of Diseases (ICD version 9) diagnosis codes (uterus
injury: 867.4 and 867.5; ovary/fallopian tube injury 867.7).
The NTDB does not separate diagnosis codes for ovarian and
fallopian tube injuries so these patients were grouped together.
Next, we stratified patients based on whether they underwent
repair or resection of reproductive organs (hysterectomy or
salpingectomy/oophorectomy) identified by the appropriate
ICD-9 procedure-codes. The NTDB does not separate pro-
cedure codes for salpingectomy and oophorectomy so these
patients were grouped together. Any associated pelvic fracture,
pelvic hematoma and rectal or bladder injury were identified
based on the appropriate ICD-9 diagnosis codes.

Patient demographic information was collected includ-
ing age, presence of hypotension (systolic blood pressure
<90 mmHg) on arrival, pre-hospital comorbidities, ISS
and abbreviated injury scale (AIS). The outcomes evalu-
ated included in-hospital urinary tract infection, total hos-
pital length of stay (LOS), Intensive Care Unit (ICU) LOS,
ventilator days and mortality. Missing data points were not
imputed but treated as missing data.

Descriptive statistics were performed for all variables. A
Student’s ¢ test was used to compare continuous variables
and Chi square was used to compare categorical variables
for bivariate analysis. Categorical data were reported as
percentages and continuous data were reported as medians
with interquartile range. The primary outcome was resec-
tion of reproductive organs (hysterectomy, salpingectomy/
oophorectomy). Variables were chosen based on univariable
analysis and review of the literature. Confounding variables
were controlled for using a hierarchical multivariable logis-
tic regression model. Risk of resection compared to repair
was reported with an odds ratio (OR) and 95% confidence
intervals (CI). All p values were 2-sided, with a critical sig-
nificance level of <0.05. All statistical analyses were per-
formed with IBM SPSS Statistics for Windows, Version 24.
(Armonk, NY: IBM Corp).

Results
From 2,040,235 female patients in the NTDB years

2007-2015, 1938 (<0.1%) presented with PGT, with 1026
(51.3%) having injury to the ovaries or fallopian tubes. Most
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patients were managed nonoperatively (77.1 vs 22.9%). The
most common missing data was LOS [81 (4.1%) missing].
In patients with an injury to the uterus, 5.8% had a hyster-
ectomy, whereas 20.2% underwent repair. In patients with
ovarian or fallopian tube trauma, 6.7% underwent salpingec-
tomy or oophorectomy compared to 12.5% that required
repair (Table 1).

Compared to patients with a uterus injury managed non-
operatively, those requiring surgery had a higher median ISS
(18.0 vs 14.0, p < 0.001), were more likely to have hypoten-
sion on arrival (17.5 vs 11.8%, p <0.001), more likely to be
a victim of gun violence (45.9 vs 9.6%, p<0.001) but less
likely to be involved in a motor vehicle collision (41.4 vs
67.3%, p <0.001). Those requiring surgery also had a higher
incidence of injuries to the rectum (13.1 vs 4.0%, p <0.001),
bladder/urethra (19.0 vs 7.2%, p <0.001) and spine (25.7 vs
19.3%, p<0.001).

When compared to patients with ovarian or fallopian tube
injury managed non-operatively, those requiring surgery
had a higher median ISS (18.0 vs 12.0, p <0.001) and were
more likely to have hypotension on arrival (18.2 vs 8.9%,
p <0.001). They also had a higher incidence of injuries to
the rectum (8.9 vs 2.8%, p <0.001) and bladder/urethra (24.3
vs 9.4%, p <0.001) (Table 2). Patients with an injury to the
uterus requiring surgery had a longer median LOS (10 vs
4 days, p <0.001) and lower mortality rate (5.6% vs 11.9%,
p<0.001). Patients with an injury to the fallopian tube or
ovaries requiring surgery had a longer median LOS (11 vs
5 days, p<0.001) and lower mortality rate (6.1 vs 9.1%,
p<0.001) (Table 3).

Compared to those that underwent hysterectomy, patients
undergoing repair of the uterus had a significantly lower
median ISS (16.0 vs 26.0, p <0.001) and were less likely to
be hypotensive on arrival (15.7 vs 27.8%, p <0.001). There
was no difference in associated pelvic fractures, pelvic
hematomas, rectal, bladder/urethra or spine injuries (cord
or vertebrae), LOS, ICU LOS or ventilator days (all p>0.05)
(Table 4).

Compared to those that underwent salpingectomy or
oophorectomy, patients with injury to the ovaries or fallo-
pian tubes requiring only repair were significantly younger
(median age, 25.0 vs 29.5 years), less likely to be hypoten-
sive on arrival (15.6 vs 24.2%) and less likely to be involved
in gunshot violence (24.2 vs 43.9%). There was no difference
in associated pelvic fractures, pelvic hematoma, rectal, blad-
der/urethra or spine injuries, LOS, ICU LOS or ventilator
days (p>0.05).

On multivariable analysis, patients with injury to the
uterus and ISS >25 (OR 3.52, 95% CI 1.67-7.48, p <0.05)
had higher risk for hysterectomy compared to repair. In
patients with injury to the ovaries or fallopian tubes,
gunshot wound (OR 3.73, 95% CI 1.43-9.68, p <0.05)
was associated with higher risk for salpingectomy or
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Table 1 Patient characteristics
of adult pelvic gynecologic
trauma requiring surgery

Injury to uterus (n=974)

Injury to ovary or fallopian tube

(n=1026)
Repair Hysterectomy Repair Salpingectomy
or oophorectomy
Characteristic (n=197) (n=57) (n=128) (n=69)
Age, year, median (IQR) 26.0 (13) 27.0 (13)NS 25.0 (15) 29.5 (13)
ISS, median (IQR) 16.0 (16) 26.0 (24) 18.5 (20) 18.0 (22)NS
Hypotension on arrival 31 (15.7) 15 (27.8) 20 (15.6) 16 (24.2)
Pelvic fracture, n (%) 48 (24.4) 19 (35.2)N8 67 (52.3) 28 (42.4)NS
Pelvic hematoma, n (%) 0 (0.0) 0(0.0) 0(0.0) 0(0.0)
Rectal injury, n (%) 27 (13.7) 6 (11.1)NS 12 (9.4) 6 (9.DNS
Bladder/urethra injury, n (%) 39 (19.8) 8 (14.8)NS 34 (26.6) 15 (22.7)NS
Spine injury, n (%) 51 (25.9) 15 (27.8)N8 49 (38.3) 20 (30.3)NS
Mechanism, n (%)
Assault
Rape 0(0.0) 0(0.0) 1(<0.01) 0 (0.0)NS
Other 94 (47.7) 14 (25.9) 26 (20.3) 22 (33.3)
Penetrating
Gunshot wound 98 (49.7) 19 (35.2)NS 31 (24.2) 29 (43.9)
Stab wound 8 (4.1) 0 (0.0)NS 3(2.3) 0 (0.0)NS
Other 109 (55.3) 19 (35.2) 37 (28.9) 29 (43.9)
Blunt
Motor vehicle accident 71 (36.0) 31 (57.4) 66 (51.6) 28 (42.4)NS
Bicycle accident 1(0.5) 0 (0.0)NS 0(0.0) 0(0.0)
Motorcycle accident 1(<0.1) 0 (0.0)NS 3(2.3) 2 (3.0N
Other 83 (42.1) 35 (64.8) 91 (77.1) 36 (54.5)
All other 107 (54.3) 19 (35.2) 35 (27.3) 29 (43.9)
Severe* AIS, n (%)
Head 14 (7.1) 5(9.3)N8 11 (8.6) 7 (10.6)NS
Spine 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Thorax 8 (4.1) 3 (5.6 5(3.9) 3 45N
Abdomen 23 (11.7) 11 (20.4)NS 18 (14.1) 15 (22.7)N8

IQR interquartile range, NS not statistically significant (remainder p <0.001), AIS abbreviated injury scale,

* grade >3

oophorectomy compared to repair (Table 5). Hypotension
on arrival was not shown to be an independent risk factor
for resection in PGT. Age > 51 was not shown to be a risk
factor. However, only 15 patients with PGT in this age
group required surgery.

Due to the aforementioned paradoxical increased mortal-
ity associated with non-operative management compared to
operative management of PGT, a post-hoc analysis using
a multivariable logistic regression analysis was performed.
After adjusting for age > 65, hypotension on arrival, other
major abdominal surgery and ISS, operative treatment
(resection or repair) of PGT continued to be associated with
a lower risk for mortality in patients with an injury to the
uterus (OR 0.27, 95% CI 0.14-0.51, p<0.001) or ovaries/
fallopian tubes (OR 0.37, 95% CI1 0.19-0.72, p<0.001) com-
pared to those managed nonoperatively.

Discussion

Our study attempted to fill a void in the literature regard-
ing the management of PGT. In the largest study reported,
we found PGT occurred in <0.1% of traumas involving
women. Interestingly, we were able to demonstrate that
operative intervention in patients with PGT was associated
with a lower mortality rate compared to those managed
non-operatively. We sought to find predictors of resec-
tion vs repair within this patient population. The strong-
est independent risk factors for hysterectomy was ISS
>25 while a gunshot wound was the strongest predictor
for salpingectomy or oophorectomy. We did not find an
association with age > 51 and hypotension on arrival with
resection compared to repair in patients with PGT.
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Table 2 Patient characteristics

: . Injury to uterus Injury to ovary or fallopian tube
of adult pelvic gynecologic
trauma surgery (repair or Non-operative Surgery Non-operative Surgery
resection) vs non-operative .
Characteristic (n=706) (n=268) (n=812) (n=214)
Age, year, median (IQR) 25.0 (10) 27.0 (13)NS 29.0 (32) 27.0 (13)NS
ISS, median (IQR) 14.0 (23) 18.0 (20) 12.0 (18) 18.0 (19)
Hypotension on arrival 83 (11.8) 47 (17.5) 72 (8.9) 39 (18.2)
Pelvic fracture, n (%) 158 (22.4) 7327.2) N 332(40.9) 100 (46.7)NS
Pelvic hematoma, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Rectal injury, n (%) 28 (4.0) 35 (13.1) 23 (2.8) 19 (8.9)
Bladder/urethra injury, 1 (%) 51(7.2) 51 (19.0) 76 (9.4) 52 (24.3)
Spine injury, n (%) 136 (19.3) 69 (25.7) 255 (31.4) 71 (33.2)NS
Mechanism, n (%)
Assault
Rape 13 (1.8) 0(0.0) 18 (2.2) 1 (0.5N
Other 83 (11.8) 114 (42.5) 70 (8.6) 56 (26.2)
Penetrating
Gunshot wound 68 (9.6) 123 (45.9) 54 (6.7) 71 (33.2)
Stab wound 15 (2.1) 8 (3.0 13 (1.6) 3(1L.4HNS
Other 93 (13.2) 135 (50.4) 72 (8.9) 77 (36.0)
Blunt
Motor vehicle accident 475 (67.3) 111 (41.4) 365 (45.0) 103 (48.1)NS
Bicycle accident 2(0.3) 1 (04N 16 (2.0) 0(0.0)
Motorcycle accident 10 (1.4) 1 (0.4)NS 26 (3.2) 5 (2.3)N8
Other 576 (81.6) 127 (47.4) 688 (84.7) 135 (63.1)
Severe* AIS, n (%)
Head 51(7.2) 21 (7.8)NS 67 (8.3) 18 (8.4)NS
Spine 3(0.4) 0 (0.0)NS 7 (0.9) 0 (0.0)NS
Thorax 29 (4.1) 13 (4.9)NS 51 (6.3) 9 (4.2)NS
Abdomen 72 (10.2) 35 (13.H)NS 66 (8.1) 35 (16.4)

IQR interquartile range, NS not statistically significant (remainder p <0.001), ISS Injury Severity Score,
AIS abbreviated injury scale, * grade >3

Table 3 Patient outcomes of
adult pelvic gynecologic trauma
surgery (repair or resection) vs
non-operative

Injury to uterus Injury to ovary or fallopian tube

Non-operative Surgery Surgery Salpingectomy
or oophorectomy

Characteristic (n=1706) (n=268) (n=214) (n=69)
Outcomes
LOS, d, median (IQR) 4.0 (7) 10.0 (10) 5.0 (8) 11.0 (12)
ICU, d, median (IQR) 3.0 (6) 4.0 (6)NS 4.0 (6) 6.0 (8)
Ventilator, day, median (IQR) 3.0(7) 3.0 (HNS 3.0(9) 5.0 (10)NS
Urinary tract infection, n (%) 17 (2.4) 8 (3.0)NS 14 (1.7) 11(5.1)
Mortality, n (%) 81(11.9) 15 (5.6) 72(9.1) 13 (6.1)

LOS length of stay, IQR interquartile range, /CU intensive care unit, NS not statistically significant

(remainder p <0.001)

Menopause may play a role in the decision to remove a
reproductive organ in trauma. While PGT has an incidence
less than 0.1%, the decision to resect or repair has immense
personal ramifications for not only the patient’s ability to
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potentially bear children but also hormone-related effects
including cardiovascular disease, neurological sequelae and
potential psychiatric illness [12—14]. Menopause is defined
as the permanent cessation of ovulation occurring at an
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Table 4 Patient outcomes of
adult pelvic gynecologic trauma

Injury to uterus (n=974) Injury to ovary or fallopian tube

tp (n=1026)
requiring surgery
Repair Hysterectomy Repair Salpingectomy
or oophorectomy
Characteristic (n=197) (n=57) (n=128) (n=69)
Outcomes
LOS, days, median (IQR) 10.0 (9) 11.5 (19)NS 11.0 (11) 11.0 (15)N8
ICU, days, median (IQR) 3.0(5) 5.0 (1DHNS 6.0 (10) 7.0 (8)NS
Ventilator, days, median (IQR) 1.0 (6) 4.0 (1DNS 5.0 (10) 5.0 (ONS
Urinary tract infection, n (%) 4 (2.0) 2 (3NN 6 (4.7) 5 (7.6)N
Mortality, 7 (%) 4 (2.0) 11 (20.8) 4(3.1) 9 (13.6)

LOS length of stay, IQR interquartile range, /CU intensive care unit, NS not statistically significant

(remainder p <0.001)

Table 5 Multivariable analysis for risk of resection vs repair in pelvic
gynecologic trauma

Risk factor OR (I p value
Hysterectomy vs repair
Menopause (age>51) 1.93 0.41-9.10 0.40
Hypotension on arrival 1.70  0.79-3.66 0.18
Concomitant injury to ovary/fallopian  0.46 0.14-1.48 0.19
tubes
ISS>25 334 1.55-7.19 <0.05
Motor vehicle accident 244 0.72-8.33 0.15
Gunshot wound 2.12 0.61-7.40 0.24
Pelvic fracture 1.33  0.65-2.72 0.43

Salpingectomy/oophorectomy vs repair

Menopause (age>51) 8.59 0.81-90.72  0.07
Hypotension on arrival 1.94 0.85-4.43 0.12
Concomitant injury to ovary/fallopian  0.80 0.31-2.08 0.65
tubes
1SS >25 1.65 0.79-3.47 0.18
Motor vehicle accident 1.61 0.64-4.07 0.31
Gunshot wound 3.76 1.44-9.78 <0.05
Pelvic fracture 0.57 0.28-1.14 0.11

1SS Injury Severity Score

average age of 51 years [15, 16]. In the non-trauma litera-
ture, risk of hysterectomy is associated with increased age
[17]. Bhavnani et al. [18] conducted a survey on women
awaiting resection of reproductive organs for benign con-
ditions. A recurring theme in their responses was the fact
that they felt unhappy with a “medicalized” menopause as
opposed to a normal physiologic process suggesting patient
dissatisfaction with any surgical induced menopause. This
prompted us to investigate whether menopause is more
likely to be associated with hysterectomy or salpingectomy/
oophorectomy in PGT. In our study, we did not find age
>51 (our surrogate for menopause as NTDB does not collect
whether patient is menopausal or not) to be associated with

resection vs repair. However, despite using a large national
database, our study appears to be underpowered as only ten
patients > 51 years of age over an 8-year period sustained
an injury to the uterus requiring surgical intervention (three
hysterectomies and seven repairs). In the case of ovarian or
fallopian tube injury, age >51 had a trend towards higher
risk for salpingectomy or oophorectomy compared to repair
but this was not statistically significant (p=0.07). Only five
patients > 51 years of age with injuries to the fallopian tubes
or ovaries underwent surgery (four oophorectomy/salpingec-
tomy and one repair). Many more years of NTDB data will
need to be accrued before we can make any conclusive state-
ments regarding the role of age (menopause) in PGT patients
requiring surgery.

Ongoing hemodynamic instability in the trauma patient
can change the surgeon’s initial operative choice. In a multi-
variable logistic regression analysis, hypotension on admis-
sion was not found to be associated with higher risk for
resection compared to repair in PGT patients, which may
have been due to insufficient statistical power. In a post-
hoc analysis, we analyzed the role of perioperative blood
transfusion as a surrogate for intraoperative instability and
did not find this to change our results. However, this is not a
mandated data point in the NTDB. Unfortunately, the NTDB
does not provide intraoperative vital signs, which may have
reduced the effect that persistent hemodynamic instability
had on the determination for resection vs repair by the sur-
geon. For instance, the determination to repair may be war-
ranted if the patient were to arrive hypotensive but stabilize
with resuscitation, whereas resection would be advocated if
the patient remained in refractory shock. A guiding principal
in damage-control surgery is the recognition by the surgeon
of a cold, acidotic, and hypothermic patient [19, 20]. This
calls for the focused effort on controlling surgical bleed-
ing and intestinal spillage as expeditiously as possible even
if that means resecting a non-vital organ that could other-
wise have been repaired [19, 21, 22]. Sometimes an organ
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that is considered vital (e.g., liver) when hemorrhaging is
treated with packing and/or topical hemostatic agents in an
attempt to temporize the hemorrhage and preserve the organ.
Uniquely, in the case of PGT, reproductive organs may be
considered vital organs to the patient if they wish to preserve
fertility. Future prospective studies that include intraopera-
tive hemodynamics, temperature evaluation, assessment of
coagulopathy, and whether surgical adjuncts such as packing
and topical agents are used appear warranted to determine
the relationship of damage control surgery and its effect on
decision to repair vs resect pelvic gynecologic injuries.

Adjunct interventions along with a multidisciplinary
approach may allow for the improved management of
patients with PGT. There may be a role for uterine artery
ligation/embolization in the stable patient with PGT, as this
adjunct has proven to be successful in hepatic and splenic
injury [23, 24]. Furthermore, in non-trauma cases of pel-
vic gynecologic bleeding, uterine artery embolization has
been demonstrated to have a clinical success rate up to
90% [25]. One other potential effect on the rate of resec-
tion is surgical comfort with repair as this is an infrequent
injury for the general/trauma surgeon. In response to the
increased complexity of some obstetrics/gynecologic emer-
gency cases, a few centers have put forth a concerted effort
to have acute care/trauma surgeons collaborate with obstet-
rics/gynecologic surgeons to treat hemorrhaging patients.
Lee at el. [26]. demonstrated that in the case of postpartum
hemorrhage requiring a “takeback” to the operating room
and meeting the lethal triad (acidosis, hypothermia, coagu-
lopathy), the cases involving acute care/trauma surgeons in
the decision making and re-operation all had favorable out-
comes compared to those that did not (0 vs 25% mortality
rate). Similarly, trauma surgeons have often relied on the
expertise of obstetricians/gynecologists in managing trauma
cases involving complex gynecologic injuries or a gravid
uterus [27]. This suggests that the combined effort of both
acute care/trauma surgery and obstetricians/gynecologists
may have an important role in injuries requiring a damage-
control operation. Future studies to evaluate whether a mul-
tidisciplinary approach improves outcomes is needed.

PGT is associated with injury of organs in close prox-
imity. Injury involving the pelvic viscera after trauma is
usually limited to the bladder, rectum and soft tissue and
per some previous reports often a result of penetrating
trauma [28, 29]. The vast majority of PGT in our study
occurred after blunt trauma (78.9%). Compared to PGT
patients managed non-operatively, those requiring sur-
gery had higher rates of associated injuries (bladder,
urethra, rectal). However, there was no significant differ-
ence between the rate of rectal or bladder/urethral injuries
among PGT patients undergoing resection compared to
repair. Stone et al. [30] found all gynecologic injuries (220
patients) requiring exploratory laparotomy following blunt
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abdominal trauma to be a result of motor vehicle accidents
and had some degree of polytrauma with the most com-
mon associated injury being a pelvic fracture (occurring
in 40% of cases). We also found pelvic fractures to be the
most commonly associated injury in PGT (36.3%). How-
ever, these injuries were not associated with higher risk
for resection compared to repair. One possible explanation
is that the bony pelvis absorbs the impact in blunt trauma
and transmits the force to the lumbosacral spine and thus
protects reproductive organs from extensive injury [31].
This is supported by our study in that the second most
commonly associated injury in PGT was an injury to the
spinal cord or vertebrae (26.6%).

The pelvis is an anatomically restricted area crowded
with internal structures at risk for damage in penetrating
trauma. DiGiacomo et al. [32] found that patients with
penetrating trauma traversing the pelvis had up to an 85%
risk of internal organ injury. Our study found patients with
an injury to the ovaries or fallopian tubes after a gun-
shot wound had nearly a fourfold relative increased risk
for resection compared to repair. In the case of smaller
structures such as the ovaries and fallopian tubes, gunshot
injuries with associated blast effect may prove to be too
destructive limiting the possibility of repair.

Interestingly, our study showed that PGT patients
requiring surgery had a paradoxically lower rate of mor-
tality compared to those managed non-operatively. This
remained true on a multivariable logistic regression analy-
sis controlling for significant predictors of mortality in
trauma (hypotension on arrival, ISS, other major abdomi-
nal surgery and age). The exact reason for this is unclear
but one possible explanation is those patients who were
attempted to be managed non-operatively may have needed
operative management and were not appropriately recog-
nized for need to rescue. Future prospective studies are
needed to evaluate this finding and help determine other
possible explanations.

Our study has numerous limitations including the fact
that the NTDB is a large national database and thus report-
ing bias is present. Furthermore, all our data was restricted
to data fields available in the NTDB and were subject to
input error. Not all data fields were complete and informa-
tion regarding incomplete missing values was unavailable.
Notable data fields relevant to our study that are missing in
the NTDB include information regarding American Asso-
ciation for the Surgery of Trauma grades of both uterine
and ovarian/fallopian tube injury. It is plausible that lower
grade uterine injuries are less likely to have refractory
bleeding and thus have lower risk for resection. Given
the rarity of PGT, a prospective multicenter study would
be most appropriate to further investigate risk factors for
resection and to confirm our findings.
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Conclusion

PGT occurs in <0.1% of traumas involving women. Patients
with ISS >25 are more likely to undergo hysterectomy com-
pared to repair. Gunshot injuries are more likely to undergo
salpingectomy or oophorectomy compared to repair. Hypo-
tension on arrival was not shown to be an independent risk
factor for resection in PGT. Additionally, age >51 was not
shown to be a risk factor; however, the sample size is likely
too small to draw any definitive conclusions. Interestingly,
operative intervention for all PGT patients was associated
with a lower risk of mortality compared to patients man-
aged non-operatively. Future prospective research to confirm
our findings and elucidate other significant risk factors for
trauma resection vs repair of the uterus, ovaries, and fallo-
pian tubes appears warranted.
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